Metallurgieal Help for 
“The Little Man Who Isn’t There” 


Ti. gyro-pilot is aptly nicknamed the “Little Man Who 
Isn’t There.”” The device provides marvelous relief for 
pilots on distance flights, keeping the plane on its course 
with uncanny accuracy, despite wind and weather. 


Developing the newest and most efficient gyro-pilot posed 
some pretty problems for the maker, including a design 
that called for unusual rotor rings. They required a metal 
with the greatest weight that could be contained in the 
smallest possible area. 


Having worked with Mallory on other applications, the 
manufacturer asked Mallory to find the metal—and with- 
out delay. 


A Mallory material — Mallory 1000 — was suggested. It 
is a material of high specific density and provides 
maximum mass weight in minimum space. It filled the 
bill exactly. 


Here again was proof that metallurgical progress grows 
from meeting the service needs of many industries, 
Mallory 1000 was developed originally to shield the 
gamma radiation in radium beam therapy. Now its ap- 
plications extend not only to gyro-pilots but to fly wheels 
and counterweights in aircraft where space is at a premium. 


Where product plans call for experience and “know-how” 
with contact designs and materials, Mallory engineers 
and metallurgists may give real help. Bring your problems 
to them. 


P. R. MALLORY & CO., Inc., INDIANAPOLIS, INDIANA 
Cable Address—PELMALLO 
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THE NEW FRANKLIN LOCKING RING is 
much more than a labor saving device. In 
addition to its labor saving feature it as- 
sures a POSITIVE LOCK of components to 
chassis. _ 


The Franklin Locking Ring fits between the 
chassis and the component to be locked; 
a simple tool is placed over the component 


i a ee and a % inch turn of the tool, by wrist 
action, does the locking — a further 4% inch 


turn does the unlocking. 
og at fe ey) Vv eee : : . ae 
| Xe NG While the Franklin Locking Ring was de- 
EG NT! 


veloped to lock sockets to chassis for the 


Lim) jie 


LOCKING RING IN 
UNLOCKED POSITION 


Pili 


SOCKET 


CHASSIS Radio and Electronic industries the use of 
LOCKING RING . : : . 
aah AS this Locking Ring need not be confined to 
this work. The Franklin Locking Ring can 
i: be applied throughout industry, wherever 
kde | 4 ROTARY components need to be locked to parent 
LOCKING bodies. : : 


TONGUES 


Illustrated are various features of the 
_ Franklin Locking Ring. 
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LOCKING 


ba A. W. FRANKLIN manuracturine corp. 


NEW TYPE LOCKING RING 175 VARICK STREET, ea YORK 14, N. if 


Assures POSITIVE LOCK to Chassis. 


“e turn with simple tool 


permits assembly or removal 


Assembly part No 65-3 
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The one piece Ceramic Socket, illustrated, has 
OCTAL CERAMIC SOCKET been designed to embody the Franklin pat- 
Assembly part No. 65A-] 


ented Bow Spring Action Contact. This Contact 
Grade G Steatite body is a feature of Franklin Sockets which enjoy 
Phosphor Bronze, Silver 


such favor throughout the Radio industry. 
Plated, Contacts 
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INTERESTING TECHNICAL 
PAPERS WILL BE SENT 


FREE 


UPON REQ 
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Literally “running interfer- 
ence”’ through the ether... 
insuring a clear path for the 
one Signal which directs the 
safe landing of an airplane 
under the most adverse con- 
ditions...that is just one 
of the scientific miracles 
possible today because of 
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Reason ws. Excuse 


More than one engineer allied with an industry 
quite remote from this one has cast a wishful eye on 
the great field of electronic development and won- 
dered whether his vision may not have been too 
closely focused on his own immediate problems. The 
wish to use an electronic application may easily be 
an excuse for doing so rather than a sound reason. 
The test is, of course, whether the job to be done can 
be better done electronically than it can any other 
way, whether it will save time, money or man power. 
Quite often it will, when intelligently applied. 


“Factor of Ignorance” 


The factor of safety in design of current military 
communication equipment differs essentially from that 
formerly used in commercial designs, where obsoles- 
cence was considered and the hazards of transporta- 
tion and use were not. An item of equipment can 
operate only as long as each component remains 
operative. 

However, it is just as important in these days of 
material scarcity, not to over-design some of the parts 
as it is to provide adequate safety. In either case, 
a lesser amount of usable equipment is produced from 
a certain amount of materials. To keep on the middle 
road requires continuous measurement and control of 
processes. Four groups are charged with the respon- 
sibility for the most effective utilization of material: 
(1) the design engineer, who sees to the job of pro- 
viding strength where it is needed and not elsewhere; 
(2) the metallurgist or chemist who determines the 


*  ™M. CLEMENTS, PUBLISHER x 


480 LEXINGTON AVE., NEW YORK (17), N. Y. 


type of material best suited for the job; (3) the parts 
inspector, who prevents defective parts from getting 
into assembly; and (4) the final inspector of the pro- 
curement organization, who in most cases has been 
given far too little latitude in the determination of 
what is acceptable. 

In this age when everything can be measured for 
reliability it must be kept in mind that a large “factor 
of safety” which the designer employed to make up for 
those effects and conditions that he could not measure 
accurately or subsequently test, now is in reality nothing 
but a “factor of ignorance.” Consistent use of modern 
testing procedure results in a marked reduction in the 
weight of many parts. 


Current Confusion 


Students of radio and electronic theory are still 
struggling with the old question of the direction of 
current flow. Is it + to —, or — to+ ? 

Most of the school texts, including the newest ones, 
define current in terms of a flow of electrons, only to 
state that current is assumed to flow from + to — 
“by convention.” When the authors get to electron 
tubes, they introduce the amazing paradox of electron 
current flow out of the plate of the tube, and “con- 
ventional current flow” into the plate—and usually 
attempt to maintain this illusion throughout the sec- 
tion on vacuum tubes. Many universities foster this 
confusion with the apology that “the books are all 
written that way.” 

With thousands of new radio and electronic men 
entering the field, this is the psychological time to drop 
the outmoded concept of “conventional current flow.” 


Supplement to this Issue — 


RESISTANCE WELDING WITH ELECTRONIC CONTROL 


J 
presenting a resume of the advances in welding processes made possible by the 


application of the precise control of electronic devices. This chart further illus- 


trates the important article on electronic welding methods on page 105. 


Large Chart in Colors 


ELECTRONIC INDUSTRIES @ November, 1943 


EL EEE I SE LI LOE TRS SI OE Te IG BN 2S a A HAR 


Flip-Flop 


by S. E. M. SUSSKIND 


Engineer, Radio Television Institute 


Square wave generators 


@® Most impulse generators used in 
television and allied work are re- 
laxation oscillators of suitable wave 
shape for use in cathode ray de- 
flection circuits, blank-out and 
synchronizing impulse generators, 
and similar applications. Relaxa- 
tion oscillators will normally oscil- 
late at a frequency determined only 
by the circuit constants. However 
this free frequency can be changed 
to coincide with a harmonic or the 
fundamental frequency of syn- 
chronizing impulses injected into 
the circuit. The disadvantage of 
such an arrangement is the fact 
that too little synchronizing voltage 
may cause the relaxation oscillator 
to resume its free frequency and 
.thereby fall out of step with the 
Fig. 1—Sine wave input to T; unbalances resistance bridge control voltage whereas on the 
and produces square-wave output voltage of same frequency other hand too much synchronizing 
voltage may seriously affect the 
output wave shape. 
tits Be G In the following, so-called flip- 
pee RID 2 flop impulse generators will be de- 
— scribed which operate on a discon- 
Sinisa tinuity principle in which the whole 
A. — 4 circuit remains electrically inopera- 
R3 tive between initiating impulses. 
Since these circuits do not oscillate, 
Re they obviously have no free fre- 
quency and therefore can not fall 
out of synchronism with the con- 
y — + es : + 4 ao ees. ane nga gent 
changes in e amplitude of the 
—VVWV NW =| 4—]ali)r i) € ’ control voltage do not appreciably 
Ri = affect the output wave shape of the 
impulse generator. These inherent 
advantages of the flip-flop circuits* 
should make them preferable to re- 
laxation oscillators in certain ap- 


Fig. 2—Single tube version of the flip-fiop circuit shown in Fig. 1 


plications. 
Fig. 3—A special 6L7 with two leads brought out from screen Fig. 1 shows a fundamental two 
grids permits flip-flop action with isolation of input and out- tube flip-flop circuit. In order to 
put circuits. (Editor’s note: A standard 7A8 may prove useful understand the operation of this 


in place of special 617.) circuit let us assume that there is 


es wee Signal voltage on the grid of 

= tube 1. In this case the grids of 
SL7 * fo a both tube 1 and tube 2 will be at 
cathode potential. This is accom- 
plished by the bridge circuit formed 
by the resistors R1, R2, R3 and R4 
and the two batteries. By proper 
choice of the components a point 
can be found on both resistors R3 
and R4, which is at cathode poten- 
tial. If now a negative potential 
is applied on the control grid of 
tube 1 the plate current of this tube 


- “oH 
cull |. Mit-{ shh 


€ will decrease, which in turn de- 

creases the voltage drop across R2 

oa and thereby raises the plate voltage 
= of tube 1. 


a *U. S. Patents No. 2,266,668 and No. 2,231,- 
. 971. Natl. Television & Mfg. Corp. 
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Cireuits 


for test and sweep work 


Since the control grid of tube 2 
is connected to the plate of tube 1 
over the resistor R4 the increase in 
plate voltage of tube 1 will cause 
the grid of tube 2 to become more 
positive. This increases the plate 
current of tube 2, thereby increas- 
ing the voltage drop across Rl, 
causing the plate voltage of tube 2 
to decrease. However, since the 
grid of tube 1 is connected to the 
plate of tube 2 through the resistor 
R3, the decrease in plate voltage of 
tube 2 causes the grid of tube 1 to 
become more negative which again 
reduces the plate current of that 
tube so that the whole action de- 
scribed repeats itself. 


Square-wave output 


Thus it will be seen that there is 
a cumulative effect which causes 
the grid of tube 1 to become so 
negative that the current through 
this tube becomes a minimum. The 
grid of tube 2 on the other hand 
becomes very positive, so that the 
current through this tube is at a 
maximum. Analyzing this circuit 
with the assumption that a positive 
initiating voltage is applied on the 
grid of tube 1 it can be easily seen 
that in this case, the cumulative 
action will work in the opposite di- 
rection, i. e., the plate current of 
tube 1 becomes maximum and that 
of tube 2 minimum. 

Although the action of this cir- 
cuit is of necessity rather lengthy 


Fig. 


> 
= R > 
cupeetae ees =e t AMPLIFIER 
°—| FLIP-FLOP [>t : — Es 
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Fig. 5—Diagram to show basic actions obtained 
with circuit shown in detail in Fig. 4 below 


in its description, its actual opera- 
tion is almost instantaneous. A 
predetermined negative potential 
on the control grid of tube 1 will 
immediately cause the lowest pos- 
sible potential to appear on its 
plate and highest possible potential 
on the plate of tube 2. On the 
other hand a predetermined posi- 
tive grid potential Will cause the 
highest possible potential on the 
plate of tube 1 and lowest on the 
plate of tube 2. Therefore by im- 
pressing an alternating voltage on 
grid of tube 1 the wave shape of the 
output voltage will be a square 
wave. There are many uses for 
square waves. For example by 
passing this square wave voltage 
through a differentiating circuit 
such as indicated in Fig. 1 by the 
condenser Cl and the resistor R6, 
sharp impulses may be obtained. 
The flip-flop action just de- 
scribed can be obtained by using a 
single tube circuit such as that of 
Fig. 2. The tube in this case is a 
tetrode with the control and screen 


grids connected as shown. Grid 2 
is normally connected to a point at 
ground potential on the resistor Rl. 
Assuming a negative initiating 
voltage impressed on grid 2 from 
the transformer, electrons flowing 
toward the plate will be repelled 
toward grid 1 which is at a posi- 
tive potential. This will therefore 
cause the plate current to decrease 
and the current of grid 1 to in- 
crease. 

An increase of the current of grid 
1 means less voltage on it due to 
the potential drop across the re- 
sistor R2. Since grid 2 is directly 
connected to grid 1 through part of 
the resistor Rl, the drop in the 
voltage of grid 1 will cause grid 2 
to become more negative. Again 
there is a cumulative effect which 
will cause the plate current of the 
tube to lock at a minimum almost 
instantaneously. An initial positive 
voltage on grid 2 would have caused 
an almost instantaneous maximum 
plate current. 

(Continued on page 236) 


4—Flip-flop and wave shaping amplifiers for magnetic defiection of cathode ray tube 
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X-ray study 
of bottle- 
cap screw- 
thread fit 


Tubes are 
X-rayed on 
film or paper 
to check ele- 
ments 


Defects in 
die-cast 
pressure 
plate 


56.5 


Pee 
at 


Mobile 150 kv industrial X-ray unit 
manufactured by Picker X-ray Corp., 
Cleveland 


Typical fluoroscope set-up on conveyor 
belt. Operator rejects defective parts or 
goods by convenient levers 


X-RAY Tubes in 


Detection of invisible flaws saves time, money, and lives 


@ It has been said that the X-ray 
tube was a by-product of the study 
of cathode ray effects. Electrons 
emitted from a hot cathode or fila- 
ment are accelerated to high veloc- 
ities by a positively charged anode 
and produce X-radiation upon 
striking the anode. The wavelength 
of the radiation ranges roughly 
from 1100 to 0.004 Angstrom units, 
and is a function both of the ma- 
terial of the anode and of the ve- 
locity of the impinging electrons. 
Discovered by Wilhelm Konrad 


Roentgen in 1895, X-rays early 


High voltage pres- 
sure-molded insu- 
lator rejected for 
defect which 
might carbonize 
in service 


By-pass condenser 
as seen on fluoro- 
scope screen. (X*+ 
rays courtesy 
Philips Metalix 
Corp., N. Y. C.) 


found widespread application in 
medical and surgical fields. Appli- 
cation of the several forms of 
X-radiation and technics to indus- 
trial problems is a comparatively 
recent development. 


X-ray characteristics 


The chief property of X-radia- 
tion is its ability to penetrate ob- 
jects and materials opaque to visi- 
ble light, and its ability to produce 
a chemical change on photographic 
film or to cause visible excitation 
of a fluorescent screen eonsisting of 
finely divided calcium tungstate or 
other fluorescent material. 

Production of a visible shadow- 
image on the fluoroscope screen is 
a function of the intensity and 
wavelength of the X-radiation and 
of the thickness and density of the 
material being penetrated. When 
film is used, the exposure-time ele- 
ment is added. 

Hence, shadow pictures of almost 
any class of object reveal by the 
lightness or darkness of the image 
on the screen or developed photo- 
graphic film, the internal structure 
of the object. 

Industrial X-ray equipment and 
technic differ in several respects 
from established medical practice. 
In general, industrial equipment 
is not built to be flexible. Single- 
cabinet X-ray units usually involve 
a fixed position of the X-ray tube, 
and the platform or fluorescent 
screen upon which the objects to be 
X-rayed are placed. If a screen, it 
is convenient to view it from the 
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150 kv North American Millionth-second Westinghouse tube can Automatic check on grenade fuses. Phototube 
Philips Co. “Searchray X-ray in-thick armor plate as projectile behind fluoroscope screen sounds alarm if powder 
industrial X-ray unit tears through charge is incorrect, in this G-E set-up 


Industry 


by GILBERT SONBERGH 


go Deca ee z 
Kray tube with eushary electrodes 


underside by means of a mirror set 
at an angle. The fixed relationship 
enables exposure technics to be 
standardized. 

Such industrial X-ray equipment 
is always provided with suitable 
shielding against unwanted radia- 
tion, which, over a period of time, 
may be harmful to an operator. In Million volt G-E unit in simpli- 
fluoroscopy, the mirror-method of fied schematic representation 
viewing the fluorescent screen is a 
valuable safety feature. Mobile . : wee: PAS. 
and portable field X-ray equip- oe ee og 
ment for larger work generally per-__\ 
mits adjustment of tube radiation 
angles, heights, etc., and conse- 
quently requires somewhat greater 
skill in its manipulation. The more 
or less specialized units working on ve _ 
potentials from one million to ten — 
million volts involve more elaborate Rotating anode tube manu- 
installations. factured by Westinghouse 


Track-mounted 400 ky Keleket unit 
with electrically operated adjustments 


General purpose tubes 


Unlike other electron tubes, the 
X-ray tube, by careful selection of 
the cathode temperature-anode po- 
tential ratio is always operated in 
the region of plate current satura- 
tion. Thus, the adjustment of 
cathode temperature, by variation 
of filament voltage or current, con- 
trols the quantity of electrons 
emitted and hence, the quantity of 
X-radiation produced. Adjustment 
of anode voltage above the satura- 
tion point controls only the velocity 
of the electron stream and the 
wavelength of the X-radiation, hen 


Swe py: 
having little if any effect on the Tube in “Million Volt” unit 
anode current. Line-focus principle. (From is mounted inside high- 
(Continued on page 230) Eastman Kodak Co.) voltage transformer 
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Radio Technical Planning Board Members at New York, October 13. 
First Row—Paul V. Galvin, president RMA; Howard Frazier, representing NAB; Dr. W. R. G. Baker, chairman RTPB; Hara- 
den Pratt, representing IRE; Bond Geddes, treasurer RTPB; K. B. Warner, representing ARRL. Second Row—E. J. Content, 
representing FM Broadcasters, Inc.; Fred D. Williams, alternate RMA; A. S. Wells, representing RMA; B. J. Thompson, alter- 
nate IRE; H. W. Holt, representing Independent Broadcasters, Inc.; Dr. G, T. Harness, representing AIEE; Frank J. Martin, 


obsetver for NEMA. 


PLANNING BOARD SET-UP 


Dr. Baker, chairman of new RTPB. Procedure and 


@® The new Radio Technical Plan- 
ning Board, sponsored by the Radio 
Manufacturers Association and the 
Institute of Radio Engineers, at its 
first meetings in New York, Sept. 
29 and Oct. 13, elected Dr. W. R. G. 
Baker, vice-president of General 
Electric Co. in charge of radio and 
television, as RTPB chairman for a 
term of one year, and established a 
new plan of organization and pro- 
cedure under which the Board will 
function. This plan was consider- 
ably different from the original 
program of procedure. 

Haraden Pratt, vice-president 
and chief engineer of Mackay Ra- 
dio, and past-president of IRE, has 
been mentioned as vice-chairman 
of RTPB, but no definite appoint- 
ment was made at the Oct. 13 ses- 
sion. Elected treasurer was Bond 
Geddes, executive vice-president of 
RMA, and elected secretary was 
William B. Cowilich, assistant sec- 
retary IRE. Two other RTPB of- 


82 


staff outlined. 


ficials to be appointed later, as the 
work develops, will be a “coordina- 
tor” (L. C. F. Horle, nominee) and 
a “recorder” (Donald G. Fink, 
nominee). 


Board objectives 


Objectives of the RTPB will be 
the formulation of plans for the 
technical future of the radio in- 
dustry and radio services, including 
frequency allocations and systems 
standardization, in accordance with 
the public interest and the tech- 
nical facts, and the advisement of 
the Government, industry and the 
public of its recommendations, with 
such planning restricted to engi- 
neering considerations. Haraden 
Pratt of Mackay Radio headed the 
IRE Committee which formulated 
the plan, other members being 
Prof. H. M. Turner, Yale Univer- 
sity; Dr. Alfred N. Goldsmith, con- 
sulting engineer, New York; and 


Will study postwar radio problems 


B. J. Thompson, RCA Laboratories, 
Princeton, N. J. 

The new Radio Technical Plan- 
ning Board, made up of representa- 
tives of principal industry associa- 
tions, will develop studies, investi- 
gations, recommendations and 
standards, and will call upon tech- 
nical experts from all branches to 
assist in its work. The Board will 
also consider and act upon sugges- 
tions or requests for recommenda- 
tions from branches of the govern- 
ment or other important groups in 
the radio field, both broadcasting 
and communications. 

Eligible for membership as spon- 
sors of the RTPB are the non-profit 
technical and trade associations 
and societies which have an impor- 
tant interest in radio and which in- 
dicate willingness to cooperate in 
achieving the Board’s objectives. 
The Board will be composed of one 
person or his alternate selected by 
each sponsor, and each member, 
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except the RTPB chairman, will 
have one vote. Sponsors who agree 
to contribute in the first year of 
operation $1,000 or more to the 
RTPB, will be designated “contrib- 
uting sponsors,” from whom an Ad- 
ministrative Committee will be 
drawn, with the chairman of the 
RTPB serving as chairman of the 
Administrative Committee, without 
vote. 


Changes from original set-up 


The procedure was vastly differ- 
ent from the original plan. When 
the RTPB had been originally sug- 
gested, the FCC and its chairman, 
James Lawrence Fly, would have 
had a “behind-the-scenes” voice in 
its policies, it was felt. Mr. Fly and 
the heads of RMA and IRE were to 
have chosen the RTPB chairman. 
In addition, the RTPB chairman 
would have had sole power to des- 
ignate the members of the Board. 
Now the procedure is to have the 
sponsoring organizations name 
their Board members and the 
RTPB chairman will not have any 
plenary power—in fact not having 
a vote on the Board or on the Ad- 
ministrative Committee. 

The Administrative Committee 
will govern the budget and control 
all expenditures of the RTPB, and 
with the advice of the chairman, 
appoint the vice-chairman, secre- 
tary and treasurer, and other per- 
sonnel to insure proper functioning 
of the Board. 

The Board itself will appoint va- 
rious Panels, assigning each to a 
Special task, and will receive the 
findings of each Panel. The chair- 
man of each Panel must be a mem- 
ber of the RTPB, and each sponsor 
will be given an opportunity to ex- 
press his views with respect to the 
report, which after approval may 
be released by the RTPB. 
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Compiled by "Electronic Industries" 


Total Annual Number of Annual 
Investment Gross Revenue Employes Payroll 
Radio manufacturers any 
CUMBE Sisco cc ss $350gan,f00 $3,500,000,000 350,000 $8 ),000 
Radio distributors, deal- a gisele 
OFS, ONC... 60.2.2 280,000,000 200,000,000 100,000 j 0,000 
Broadcasting stations a Ue Ne Sid 
CORPS hac caves eae 90,000,000 215,000,000 C = 55,000,000 
Commercial communica- i Pe ; 
tion stations ...... 60,000,000 —_——_— 15000 7,000,000 
Listeners’ sets ¢% sai Hiels 
(57,000,000) ...... 3,600,000,000 320,000,000 


*Regular staff—not including part-time employes, artists, etc., who number at least 25,000 more, 


and earn in talent fees $45,000,000. 


+Annual operating expense for listeners’ sets, for tube replacements, electricity, servicing, ete. 


Chairmen for some of the Panels 
have already been nominated. Dr. 
C. F. Jolliffe, RCA-Victor, has been 
proposed to head the Panel on Fre- 
quency Allocation. Dr. Alfred N. 
Goldsmith, consulting engineer, has 
been named as chairman of the 
Panel on Spectrum Utilization. 

Present sponsors of the RTPB, 
besides the RMA and the IRE, in- 
clude the American Institute of 
Electrical Engineers; the American 
Radio Relay League; FM Broad- 
casters, Inc.; the International As- 
sociation of Chiefs of Police; the 
National Association of Broadcast- 


ers; the National Independent 
Broadcasters; and Aeronautical 
Radio, Inc. A representative of the 


National Electrical Manufacturers 
Assn. attended the Oct. 13 session 
as an observer, to consider the de- 
sirability of joining the group. 

The Radio Technical Planning 
Board may be dissolved on affirma- 
tive vote of the Administrative 
Committee. 

On the general problems facing 
the Radio Technical Planning 
Board, a man thoroughly well-in- 


formed on the existing and pro- 
spective radio situation has these 
comments to make: 

“The most important postwar 
subject now being discussed in gov- 
ernment and industry circles is 
frequency allocation. We all have 
a right to be concerned with this 
problem because all of us know 
that the present allocation struc- 
ture lacks the essential elements 
for carrying on an orderly and ef- 
ficient peacetime system of domes- 
tic and international communica- 
tions. 

“We know, too, that the war has 
brought out many new develop- 
ments which must be considered 
and incorporated in our present- 
day standards of good engineering 
practice. We are also conscious of 
the tremendous expansion. which 
has taken place—and the expan- 
sion yet to come for both military 
and civilian purposes. Coupled with 
this are problems relating to the 
so-called by-product devices; for 
example, electronic heating and 
diathermy equipment which will 

(Continued on page 228) 


Eventual organization of RTPB, including some appointments not yet eompleted 


RADIO TECHNICAL 
PLANNING BOARD 


ELECTRONIC INDUSTRIES @ November, 1943 


SPONSORS | ADMINIS- 
AIEE ARRL TRATIVE 
FM BC, Inc. IRE COMMITTEE 
IAC Police NAB 
NIB RMA 
Aero. Radio Inc. 
2 HF -| DIRECTION 
— Cmeeseiens | GENERATION | FINDING ; 
S ; 
uP 
= SPECTRUM TELEVISION INDUSTRIAL 
UTILIZATION & FACSIMILE & MEDICAL 


STANDARD 
BROADCASTING 


VHF 
BROADCASTING 


aye ‘ ‘ 


Chairman 
Dr. W. RK. G. Baker 
Vice-Chairman 
Haraden Pratt 


im Secretary, W. B. Cowilich 
Coordinator, L. G. F. Horie 
Recorder, Donald G. Fink 
STAFF 


7 


Fig. 1—Relative dimensions of streamlined housing for 
typical loop antenna as used in modern aircraft design. 
Housings for iron core loops may be considerably smaller 


® Radio direction finders come into 
a greater prominence with the de- 
velopment of long distance aircraft 
and extended operations, particu- 
larly over long stretches of water. 
For years it has been known that 
the longer the wave length is, the 
more reliable become radio bear- 
ings taken by a craft from a fixed 
shore station. For this reason par- 
ticularly, commercial aviation has 
reserved for its use in America a 
frequency range from 200 to 400 kc 
at which frequencies bearings can 
be taken with certainty. It appears 
that still lower frequencies will pro- 
vide better aid for navigation pur- 
poses. 

The frequencies as high as high- 
est broadcast frequencies have been 
used to take bearings on a con- 
veniently located broadcast station, 
but at the frequencies higher than 
one megacycle the bearings cannot 
be relied upon, especially when ion- 
ization of the upper atmosphere 
causes reflected sky waves which 
may produce erratic deviations of 
the bearing. A similar effect has 
been noted in television technic, 
causing a distortion of the images 
and consequently television recep- 
tion is usually restricted to the op- 
tical path. This effect of distortion 
of the direction of wave front is 
often called “night effect” or “sky 
effect” and has been particularly 
studied in long distance radio navi- 
gation. Thus it appears that with 
the advancement of high fre- 
quencies the direction finding of 
the future will be still limited by 
the mentioned phenomenon to the 
frequencies below one megacycle, 
when simple and compact radiation 
collectors are considered. 


Using the loop 


While wave propagation across 
salt water is fairly regular, numer- 


ous references from the past indi- 
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cate that the path chosen by the 
wave is not always a great circle 
route. For all practical purposes 
navigation can be successfully 
maintained by the use of the direc- 
tion finding radio equipment, espe- 
cially designed for this purpose. A 
most essential part of this equip- 
ment is the loop antenna which for 
many years has been successfully 
used on board ships and relatively 
recently universally adapted for 
aircraft. 


Directional characteristics 


The loop, as has been known ever 
since its introduction, possesses de- 
sirable directional characteristics, 
substantially approaching a figure 
“8” and numerous workers have 
dealt with these characteristics 
showing in detail influences of va- 
rious factors affecting loop polar 
characteristics. The most important 
is the position of a loop with its 
axis parallel to the direction of 
propagation, at which position very 
little signal voltage is induced in 
the loop antenna. This position is 
utilized for direction finding. Two 
such positions are at 180 deg. to 
each other and therefore an ambi- 
guity of the same order is present. 

Because zero position serves for 
the determination of direction, the 
minimum of the signal may be con- 
fused with the absence of the sig- 
nal and several systems are known 
to overcome these difficulties by 
additional signal pickups, which 
when combined with the figure “8” 
pattern produce either true or “ap- 
parent” cardioid pattern. 

The “ideal” loop characteristic 
which still remains the base for di- 


Fig. 2—Iron core loop antenna of 
this design may have Q of 500 to 600 
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by W J POLYDOROFF 


Consulting Engineer 


rection finding is only attained 
when a pure electro-magnetic com- 
ponent is received by the loop. 
However, the loop itself must be 
considered as a vertical antenna 
capable of receiving an _ electro- 
static component which component 
usually reduces the sharpness of 
zero indication. It must be remem- 
bered that the effective height of a 
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loop antenna proper (Herr = ) 


r 


is very small indeed and a minute 
electro-static pickup may entirely 
upset its true function. To elim- 
inate the electro-static pickup, two 
methods separately or combined 
are used: 


1. Balancing of the loop to the 
ground by means of a center 
tap, and by the use of split con- 
denser or split inductance ter- 
mination. 


2. By effectively shielding the en- 
tire loop winding. 


Several methods of electro-static 
shielding have been used, one of 
which is to enclose the loop in a 
grounded metal tube which is split 
on top. When such loops were used 
on an aircraft it has been noticed 
that another unpleasant effect has 
been greatly reduced, the effect 
known as precipitation static, at 
times very bothersome. 


Precipitation static 


These open type shielded loops 
have been used on all the ship in- 
stallations (in the latter case most- 
ly in the form of two stationery 
crossed loops for Bellini-Tosi in- 
stallations) and with medium suc- 
cess on slow aircraft. As the speed 
of aircraft increased, the same type 
of shielded loops have been in- 
stalled in teardrop streamlined 
housings made of various plastics 
in which construction precipitation 
static reappeared again notwith- 
standing perfect electro-static 
shielding. 

It is possible that the stream- 
lined housing by itself may gen- 
erate precipitation static in the 
flight as the outside wall of the 
housing is usually made of non- 
conductive material. New solutions 
are being found today which may 
exclude this difficulty while retain- 
ing streamline characteristics. 

While in marine installations the 
size and weight of the loop are of 
no importance, the main considera- 
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Loop ANTENNAS 


Reduced drag and power consumption in aircraft 
from use of ferromagnetic core construction 


tion being to pick up sufficient sig- 
nal on aircraft, the size becomes a 
paramount factor on account of 
air resistance or drag introduced at 
high speeds. 

As a compromise for adequate 
reception with permissible drag, a 
loop of an outside diameter of ap- 
proximately 8 in. usually is placed 
in a streamlined housing of 9 in. 
maximum diameter. This installa- 
tion has been proven to be satisfac- 
tory for large airships where at rel- 
atively slow speeds up to 250 mph 
a drag of 6 to 8 lb. is observed 
which is small compared to the 
drag of a large ship. Nevertheless, 
the loss of power or speed repre- 
sents an unjustifiable expenditure 
of gasoline and shortening of the 
cruising radius. As the speed of 
modern aircraft considerably ex- 
ceeds this figure and noting that 
the drag increases as the square of 
the velocity the figure given above 
would become intolerable at a 
speed of 400 mph when the drag 
will amount to 24-32 Ib. 


Use of iron cores 


Attempts were made to go back 
to “open type” shielded loops, but 
drag characteristics were found to 
be considerably worse than the fig- 
ures just quoted. Besides, at high 
speeds this type of loop vibrates 
sufficiently to blur the zero position 
and render the radio compass inop- 
erative. 


With the increased demand on 
performance, requiring reduction 
of size and drag of aircraft loop in- 
Stallations, great efforts were made 
to improve loop antennas by em- 
ployment of powdered iron cores. 

The iron core loop antenna op- 
erates on the principle that when a 
core is placed in a coil exposed to 
radiation fields, the presence of the 
iron coil “attracts” or increases the 
linking magnetic lines so that a 
higher voltage is generated in the 
antenna. It was ascertained that 
the degree of such “attraction” is 
humerically equal to the effective 
permeability of the core in a given 
coil antenna. Thus the formula of 
the effective heights of an antenna 
with the iron core becomes 


2r ANuerr 
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r 
It was also observed that for in- 
creased effective height of an an- 
tenna “open” type cores should be 
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used. High frequency magnetic 
materials suitable for this applica- 
tion may have permeability of the 
order of 40 but in the actual utili- 
zation of such core materials in the 
antenna the effective permeability 
represents a small fraction’ of the 
above figure. This is due to a rel- 


YpeA Yl 
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Fig. 3—An elongated design 
permits high utilization of iron 


atively small length of the coil and 
to the above stated “open” con- 
struction. 

Further on, with the insertion of 
iron the number of turns must be 
reduced to preserve the same in- 
ductance so that the net gain of 
effective height in the present con- 
struction rarely exceeds order of 3 
as compared with an air core loop 
of the same dimension. Since the 
effective height is approximately 
proportional to the loop’s diameter 
it means that the loop can be re- 
duced 3 times in its cross-sectional 
dimension. 

It is also interesting to note that 
due to the localization of fields in 
the coil with iron, the loop antenna 
can be placed closer to the skin of 
the aircraft. 


Reduced size and drag 


The reduction of frontal area for 
the drag consideration is still 
greater since the area is propor- 
tional to the square of the diam- 
eter. Both of these factors rad- 
ically change the design and the 
shape of a streamlined housing 
making it smaller and lower from 
the plane surface so that the drag 
is reduced to 2 small fraction of 
previously quoted figures and for 

(Continued on page 240) 
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4—Typical polar diagram showing departures 


from the ideal due to air cored and iron cored loops 
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hardening depth of roller 


@ The term Factor of Safety has 
been used for many years to take 
care of quality variations in the 
production of industrial items and 
in the design of all public construc- 
tion projects where reliability and 
safety are involved. For example, 
for centuries metal castings have 
been made with ample proportions 
so that their ultimate strength 
would be, say 10 times that neces- 
sary, because of the possibility of 
hidden flaws. If every part were 
perfect in regards to its alloying, 
heat treatment, and without hid- 
den checks or voids the material 
used could be reduced by using a 
lower factor of safety. 

A little thought will show that 
less weight in a few parts usu- 
ally will permit the lightening 


Using the Cyclograph to check the case- 
bearings 


METALLURGICAL Analysis 


Allen B. Du Mont Laboratories apply loss-factor checks 
to provide non-destructive tests for metal products 


of associated parts on account of 
the reduced load on them which 
results. The actual saving is de- 
pendent on the surety with which 
parts can be inspected. In follow- 
ing out this plan, it is necessary 
to test every piece; a sampling test 
of a few in every lot will not suffice. 
This rules out all kinds of destruc- 
tive tests where samples are op- 
erated to their ultimate breakdown. 

The development of non-destruc- 
tive tests that were rapid enough to 
permit a 100 per cent check on pro- 
duction has been conducted by 
many groups during the last few 
years. The use of magnetic com- 
parison systems with oscillographic 
indicators has been popular in a 
few products, especially those which 
are not likely to have many things 


Fig. 4—Block diagram of circuits associated with C-R tubes 
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Testing case-hardening of gun breech blocks 


wrong with them at the same time. 
If alloy content, tempering changes 
and hidden flaws are all present, 
the problem is more difficult and 
multiple tests are necessary —in- 
volving the use of fluorescent crev- 
ice - seeking oils, or radiographic 
tests with an X-ray in conjunction 
with the magnetic comparison sys- 
tem. 

In view of the weight reduction 
program of aircraft and the mate- 
rial shortages in all kinds of prod- 
ucts, even with those complications 
100 per cent checks of redesigned 
parts are worthwhile. With non- 
magnetic materials, the use of aud- 
ible or ultrasonic tests has proved 
of value in a few special cases, but 
there has been no general type of 
test that could be considered use- 
ful in making as complete a test 
as the design demanded. 

To fill this gap the recently dem- 
onstrated Cyclograph, designed by 
the Allen B. Du Mont Laboratories, 
performs both qualitative and 
quantitative metallurgical tests on 
both ferrous and non-ferrous met- 
als. It is a practical production 
test adapted to facilitate the check- 
ing, evaluating and sorting of these 
materials according to their metal- 
lurgical properties without requir- 
ing laboratory facilities. It is, of 
course, a non-destructive test for 
variations in the metallurgical 
properties of either metal parts or 
stock, such as the measurement of 
case depth, core hardness, plating 
thickness, carbon content, brittle- 
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ness and variations in heat treat- 
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ment. To take care of the require- 
ment usually found in such tests, 
that all properties except the one 
under observation remain reason- 
‘ably constant from sample to sam- 
‘ple, the system makes use of multi- 
ple frequencies and permits pre- 
liminary grouping which insures 
that all properties of each item in 
4} a given lot remain reasonably con- 
stant except for the property be- 
ing investigated. 


Checks field losses 


The Cyclograph compares the 
variations of the core loss in a 
ks } tuned pickup coil which surrounds 
the piece under test, by noting the 
shape of a visible pattern on a 
eathode-ray tube indicator screen. 
From the results of this comparison, 
an automatic acceptance—rejection 
relay circuit can be adjusted to take. 
care of the actual inspection con- 
trol automatically, as fast as five 
per second. 

Most sorting problems are not 
simple, since no one can positively 
predict that the pieces in a given 
lot have uniformity in all prop- 
ertizs other than the single char- 
acteristic under investigation. In 


ns these cases, the Cyclograph is suc- 
3S TF cessful because it uses a special 
nt, feature multiple frequency opera- 
nd | tion, discovered during the develop- 
ae ment. The core loss characteristics 
V- { of a metal having a variation in 
hic | one property usually follows a dif- 
ion | ferent law with respect to test fre- 
y8- | quency variations than if a differ- 
ent property were at fault. Send- 
ion | ing the parts through a test at a 
te- series of selected frequencies points 
od- ¥ out those which have reasonably 
ons | constant metallurgical properties 
ned Ff for a single classification which 
on- | can then be sent through together 
ud- fas a group for further study of 
he Some other property. As shown in 
ee a photograph, two tubes are pro- 
-. vided in the circuit connected to 
test 

Fig. 2—Metallurgical characteristics of 
em- two types of steels shown by the loss 


| by factor measurements over a range of 
frequencies. Ourves 1, 2, temper drawn; 


ries 

and curves 3, 6, quenched; curves 4, 5, as 
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Closeup of the Du Mont Cyclograph, and the work shelf 


facilitate setting up and adjusting 
the system for sharpest differentia- 
tion of the inherent characteristics 
for a particular series of samples. 

The block diagram Fig. 4 shows 
roughly how the component sec- 
tions of the equipment are grouped 
together. The first calibrated cath- 
ode ray tube is used to set the pre- 
liminary adjustments, while a sec- 
ond calibrated tube delineates the 
oscillogram which indicates the 
comparisons. 


Automatic classification 


It might seem that this multiple 
testing would prove tedious, but this 
is not true, for two reasons: (1) the 
test is rapid and with many classes 
of items can be made fully auto- 
matic, (2) the classification and 
grouping according to character- 
istics is a necessary production step, 
since materials which have been 
heat treated wrongly need different 
handling processes than those 
which are unsound, are checked or 
otherwise defective. Both ferrous 
and non-ferrous metals may be in- 
spected with the Cyclograph. For 
example, the extent of age harden- 
ing in aluminum alloys; or again, 
the decarburization of ferrous ma- 
terials, may be evaluated. 

Fig. 2 illustrates the basic prin- 
ciple that permits single property 
grouping of samples. Suppose 
identical- appearing items made 
from two types of steel, were mixed, 
and further that each type repre- 
sented several stages of heat treat- 
ment. Six curves could be plotted 
using standard loss-methods with 
variable frequency bridges. An 
oscillograph could, of course, be 
connected to give such curves, one 
at a time. 


It is at once evident from Fig. 2 
that at one frequency (say 5,000 
cycles) items 1, 3 and 6 would group 
themselves in the same class, with 
some doubt as to item 2. Items 4 
and 5 would clearly become sepa- 
rate classes, however. At 25,000 
cycles item 6 detaches itself as 
does item 3. Items 5 and 6 are still 
distinct, if they had not been re- 
moved from the group at the first 
check. At very low or very high 
frequencies items 1 and 2 become 
distinctly separated. 

Now comes the Cyclograph using 
the automatic and instantaneous 

(Continued on page 238) 


Fig. 3—Typical oscillogram seen on sec- 
ond tube. Length of ordinates between 


upper and lower curves evaluates the 
characteristics 


7) AUXILIARY 


C-R TUBE LIFE TESTING 


by EMIL A. RUDAT 


Project Engineer, Transmitter Equipment Mfg. Co. 


@ In the past few years many and 
important uses for the cathode ray 
tube have been discovered. It is 
presently adapted to a variety of 
special functions in laboratory, me- 
chanical, electrical and medical 
centers. Certain shapes, sizes, col- 
ors, screen persistence and the like, 
must be met in these various fields. 
This will account for the many 
different types of cathode ray tubes 
available today. The tubes are put 
through many tests before they are 
released to the market to be sold 
into the various branches of ser- 
vice. Among these tests are, of 
course, heater current and voltage, 
focusing voltage, grid voltage in 
connection with brilliance, voltage 
tests between elements, fluorescent 
screen input power per square centi- 
meter, deflection sensitivity, spot 
centering, screen persistence and 
others too numerous to mention. 
The tube will pass only if it checks 
within predetermined limits. 

The units shown in Figs. 2, 5 and 
6 incorporate versatile power sup- 
plies, sawtooth generators, sine 
Wave generators and intricate am- 
plifiers to accomplish certain of 
these tests. The units will check 
spot centering, deflection sensitiv- 
ity, focusing and screen brilliance. 


Production equipment designed to handle 16 to 48 
tubes of various sizes and types simultaneously 


However, their main function is to 
life test the tubes. The units will 
operate 24 hours a day; consequent- 
ly the equipment used on the units 
is for continuous duty, and has been 
placed and constructed for easy ser- 
vicing in the least amount of time. 
It can be realized how important 
this is, since time of operation was 
the emphasis in the design of these 
life test units. 

Fig. 2 shows a complete unit for 
testing sixteen 15-in. tubes at a 
time. The complete unit consists of 
five sections, one power supply and 
four racks. Each rack contains four 
deflector units and four coupler 
units. 


Variable power supplies 


The power supply section of Fig. 2 
contains four high voltage continu- 
ously variable power supplies rang- 
ing from 0-10,000 volts dc. These 
supplies are used to supply the first, 
second and third anode voltages to 
the tubes under test. A bleeder net- 
work is associated with the three 
high voltage supplies: 10,000, 6,000, 
and 2,500 volts. Potentiometers 
may be inserted in any section of 
the bleeder network to supply a 
precise voltage to any of the tubes 


under test. The voltages from the 
bleeder and potentiometer network 
are injected, by means of copper 
bus, into the four test racks. The 
spacing of the high voltage bus is at 
least 2 in. from any metal ground. 

The voltages at the bus are indi- 
cated by two electrostatic volt- 
meters either of which can be 
switched to the bus in question. The 
small meter has a range of 0-3,000 
volts while the large meter has 4 
range of 0-12,000 volts in order that 
voltages may be read quite accu- 
rately. These voltages are finally 
injected into each individual tube 
by means of convenient plugs and 
jacks. The high voltages present in 
the unit are dangerous and hazard- 
ous insofar as inexperienced op- 
erating personnel and inflammable 
equipment are concerned, but prop- 
er steps were taken in design for 
absolute safety in the operation 
and maintenance of the unit. 

A 1,000 volt supply is built into 
the power supply cabinet to supply 
the tubes under test with a focus- 
ing voltage. The voltage is trans- 
ferred into the racks and is placed 
across -a bleeder network, which 
network appears on each of the six- 
teen coupling units (Fig. 3). A po- 
tentiometer shown as EB1 may be 
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inserted in any section of this 
bleeder by means of the plug 1. 
It can be seen therefore that the 
proper voltage for electrical focus- 
ing of any tube can in this manner 
be obtained. 


Magnetic focusing is done by 


connecting the leads of a focus coil 
into a plug provided on the same 
coupling unit. 
ply which is housed in the power 
supply cabinet is used to supply 
voltage across the ECl1 potenti- 
ometers in the racks. This voltage is 
used to control the brilliance of 
each of the sixteen tubes under 
test, 
checked by inserting a meter in the 
EC1 jack located on each coupling 
unit panel. Safety switches are lo- 


A 150 volt de sup- 


and the voltage may be 


cated on the wall of the power sup- 
ply cabinet (Fig. 2). The 115 volt 
ac switch supplies filament and 
plate or anode power for the entire 
rack. The filament voltage to the 
tube under test is controlled by 
means of a Variac located on the 
coupling unit panel. The filament 
voltage can be adjusted to meet 
filament requirements of any tube 
manufactured today. This filament 
voltage can be read by inserting a 
meter in the EF jack. The 300 volt 
dec switch is used to supply plate 
voltage to the sawtooth generator 
in the power supply cabinet. This 
voltage is also existent across the 
EC2 potentiometers of the 16 coup- 
lng units (Fig. 3). The accelera- 
tion grid voltage can also be meas- 
ured and controlled from the front 
panel of the coupling unit. The 500 
volt de line supplies plate voltage 
to the amplifiers of the sawtooth 
wave generators and to the deflec- 
tion amplifiers in each of the 16 
deflector units. The power supply 
cabinet contains two sawtooth volt- 
age generators. The outline diagram 
of these generators is shown in 
Fig. 8. 

One of these generators is always 
in use. The other is an auxiliary 
in the event that the first should 
fail to enable the entire life test 
unit to continue to operate while 
the first is in repair. The generator 
Supplies horizontal and _ vertical 
Sawtooth frequencies to each of the 
16 deflector units in the racks. 

A protective device is built into 
the power supply and functions in 
connection with the sawtooth gen- 
erators. The purpose of this device 
1s to protect the screen of each tube 
under test under the condition that 
the high or the low frequency scan- 
hing generators used for horizontal 
and vertical deflection fail. Under 
hormal conditions, these sawtooth 
frequencies, when applied to the 
deflecting plates through the ampli- 
fiers, will produce a square-cornered 
scanning raster on the fluorescent 
Viewing screen. Should either fre- 
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Fig. 2—Sixteen-position cathode ray tube life test equipment 
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Fig. 3—Coupling unit used in sixteen-position life test rack 
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Fig. 4—Defiector chassis of sixteen-position rack 
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Fig. 5—Back of 24-position rack showing power packs, pulse 
generators, amplifiers, protective device, coupling units, ete. 
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Fig. 7—Rear view of 48-position cathode ray life test rack 
illustrating interior wiring details and bus connections 
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quency fail, the brilliance usually 
spread over the normal area of the 
raster is concentrated in a line, and 
may burn the screens of the tubes 
under test. 

In this event, the protective de- 
vice will automatically shut down 
all de voltages generated within the 
power supply and dc voltages sup- 
plied through the switches external 
to the power supply, such as the 
300 and 500 volt lines. Output of 
the sawtooth generator is low im- 
pedance but at high level, obtained 
by using parallel tubes in the am- 
plifying circuit. Need for this type 
of output is obvious when it is real- 
ized how far the sawtooth wave 
form must travel and to how many 
amplifiers it must be connected 
(Fig. 1). 

The unit of Fig. 2 consists of four 
racks, each capable of testing four 
15-in. tubes. The tubes can be de- 
flected magnetically or electrostat- 
ically or a combination of both. 
Figs. 4 and 9 show a bottom view 
and outline diagram respectively of 
these units. The horizontal deflec- 
tion wave from the sawtooth gen- 
erator is fed into a 6J5, connected 
as a cathode follower, whose output 
drives a 6SN7GT. The latter, as a 
phase inverter, can deliver approxi- 
mately a 175 volt sawtooth wave 
to a pair of horizontal deflecting 
plates. The output of the 6J5 also 
drives an 807 tube, whose output is 
fed into the horizontal windings of 
a yoke for magnetic deflection. The 
vertical sawtooth from the saw- 
tooth generator is fed into two 
6SN7GT tubes. The first 6SN7GT 
phase inverter can deliver approxi- 
mately 175 volts to the vertical de- 
flecting plates. The second 6SN7GT 
parallel triode arrangement is con- 
nected to drive the vertical coil of 
a yoke. 


Tests electrostatic tubes 


The unit for testing twenty-four 
7-in. tubes at a time consists of four 
sections, a large power supply simi- 
lar to that shown in Fig. 2, and 
three racks, each of which contains 
four deflector units and four coup- 
ler units. Each deflection amplifier 
in these racks is designed to deflect 
the beam of two cathode ray tubes 
so that the coupler is arranged to 
hold two sets of binding posts for 
connections to the two tube sockets. 
This rack will test only the electro- 
static type of tube. Fig. 10 shows 
the outline of tubes and controls 
used in the deflection amplifiers. 
A rear view of this life test rack is 
shown in Fig. 5. 

Tubes normally rest in a V-block 
which can be raised or lowered as 
needed. The adjustment for length 
of the tube can be made by setting 
the clamp (to be seen in Fig. 5) 
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which holds the neck of the tube in 
the desired position in the track. 
Fig. 5 is a rear view of this life 
test unit, with all doors open. We 
can see the sawtooth generators 
and their exposed wiring, and the 
relays. These relays are enclosed, 
since the primary contacts of them 
are at harmful potentials. 

The door interlock protection will 
shut down all de voltages gener- 
ated within the power supply cabi- 
net and those supplied through 
the switches external of the power 
supply. One other protection is in- 
corporated in these units. All con- 
densers charged to a high poten- 
tial in operation of the unit, such 
as the filter in the power supply 
and blocking condenser in the coup- 
ling unit, are immediately shorted 
when this potential across them 
has been removed. It is known that 
voltages of 500 volts across a 
charged capacitor have been fatal. 
Since the voltages used here are 
20 times this value, the construc- 
tion and placement of the various 
parts and controls had to be well 
planned and executed. 


Safety precautions 


For instance the bleeder network 
potentiometers, in Fig. 5, which op- 
erate at potentials of 6,000 and 
10,000 volts are set 10 in. back from 
the control panel. The shafts to 
these potentiometers are coupled by 
flexible insulating couplings to the 
control panel of the power supply. 
The arms of the potentiometers are 
brought out to the high voltage bus 
runs within the racks by means of 
wire insulated for more than 20,000 
volts. It can be seen, as a further 
precaution, that the wire is carried 
to its terminal through holes in 
bakelite. 

Another cathode ray life test unit 
is shown in Fig. 6. This unit can 
test 48 tubes at a time. Electro- 
Static type tubes up to 4 in. in di- 
ameter may be checked in this rack. 
The power supplies with their 


Fig. S—Sawtooth generator di- 
agram, 16 and 24-position rack 


HORIZONTAL 
FREQUENCY 
CONTROL 


ELECTRONIC INDUSTRIES ® November, 1943 


BUS X¥Z BUS FLAMENT. 


Fig. 6—48-position life test rack for electrostatic 
type tubes up to and including four-inch diameter 


bleeder network and associated po- 
tentiometers are incorporated in 
this unit to perform the same func- 
tions as those of the 16 and 24 posi- 
tion units. Two sawtooth genera- 
tors (one for standby use), using 
low resistance in the plate circuits 
of push-pull 807 tubes are built into 
the power supply cabinet. The cen- 
ter panel contains a sine wave gen- 
erator capable of 60 cps and 1,000 
cps output. The output voltage of 
all sweep generators, controlled by 
potentiometers located on the im- 
mediate generator panel, are fed 
from the amplifiers over open lines 
to the tubes in the rack. A screen 


Fig. 9—Defiection amplifier and 
control diagram, 16-position rack 
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protection device is also contained 
on the center panel, which shuts 
down all anode voltages to the tubes 
under test if the output of the 
sine wave or the sawtooth wave 
generators fails or is abnormally 
low. 

The tube rack of this unit has 96 
controls and six eight - position 
switches. Each of the tubes has an 
individual focus and brilliance con- 
trol. The control grid voltage to 
give proper brilliance can be read 
by inserting a meter in the jack 
provided for that group of tubes 
and switching to the proper tube 
in the line. 

Fig. 7 is a rear view of this life 
test unit. The signal feed lines can 
be seen coming from the sine and 
sawtooth wave generators into the 
rack and finally terminate on the 
signal feed panel. These lines are 
then connected to the tube panels 
as required. The filament and high 
voltage bus are also seen coming 

(Continued on page 210) 


Fig. 10—Defiection amplifier and 
control diagram, 24-position rack 
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The radio picture equipment used by OWI in various foreign outposts, and here shown in complete form 
as used at New York headquarters, is compact, easily portable and ready for operation, weighs 45 Ibs. 


Radio Picture Transceiver 


@ For some time the Office of War 
Information has been blind broad- 
casting photographs using a re- 
cently developed transceiver and a 
method by which a sub-carrier tone 
is frequency modulated and in turn 


Frequency modulated sub-carrier tone used for blind 
broadcasting over OWl’s worldwide short-wave system 


used to amplitude modulate any of 
the many short-wave transmitters 
used by “The Voice of America” to 
reach the four quarters of the 
earth. The transceiver weighs but 
45 lbs., thus is readily portable. A 


Block diagram showing relationship of the various units in the 
FM sub-carrier tone picture transmission and reception system 
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considerable number of the units, 
operated by OWI trained techni- 
cians, are now in use for the re- 
ception of pictures beamed on great 
circle routes to Northern Europe, 
covering such places as Russia, and 
carrying on to Bombay, to Central 
Europe, covering London, Istanbul, 
Beirut and Cairo, to North Africa. 
Many of these outpost stations are 
equipped to send pictures back to 
the United States. 


Although the principle of sub- 
carrier frequency modulation is 
neither brand new nor novel, hav- 
ing been introduced to commercial 
use by RCA in 1939 with the open- 
ing of a circuit between London 
and New York, there is considerable 
element of newness in the light- 
weight compact equipment devel- 
oped by OWI engineers and in the 
method of using it. 


In its simplest aspect, the equip- 
ment consists of three separate 
units—the regulated power supply, 
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the frequency modulation unit and 
the transceiver itself. Standard 115 
volt 60 cycle supply is used. Varia- 
tion in supply voltage is smoothed 
out by the customary regulatory 
means. The frequency modulation 
unit functions for both reception 
and transmission. The transceiver 
is small enough for desk mounting 
and. has its constant speed motor 
controlled by a fork oscillator thus 
insuring synchronization at the 
transmitting and receiving ends. 
Pictures are scanned 96 lines to 
the inch, which is ample for even 
fine detail, which fact is indicated 
by the unretouched photograph re- 
produced herewith. 


Greater picture detail 


The frequency modulated sub- 
carrier system results in a number 
of important advantages which 
places the method well ahead of 
all others now generally available. 
Because linear amplitude recording 
is obtained, much greater picture 
detail is possible and half tones 
are recorded with better tonal 
value. Also there is complete elim- 
ination of streaks due to fading. 
Another important aspect is that 
the system makes possible the use 
of standard amplitude modulated 
broadcast equipment and intro- 
duces no new technic that requires 


Transceiver unit of the FM sub-carrier radio photo equipment scans pic- 
tures 96 lines per inch, is synchronized by means of a fork oscillator 


long training or special knowledge 
on the part of broadcast engineers 
and technicians. 

The new method, it is explained 
by George J. Hummel, chief of the 
technical equipment division of the 
Overseas Branch OWI, is not in- 
tended to take the place of regu- 
larly scheduled picture transmis- 
sion over the usual commercial 
channels, nor does it compete with 
such service. It is a supplementary 


service. Existing channels have 
long been overtaxed and for some 
time have been inadequate to han- 
dle the volume of pictures OWI ex- 
perts considered necessary and de- 
sirable. . 

As a result the blind broadcast- 
ing of pictures was begun. It was 
found that experienced operators 
could receive as many as eight pic- 
tures in an hour’s facsimile broad- 

(Continued on page 220) 


Unretouched photograph, transmitted from somewhere abroad and here reproduced full size, shows great 
fidelity obtainable; the system gives excellent halftone detail and reception is practically immune from fading 
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RADIO PRODUCTION | 


| CHINESE RADIO TRAINEES receiving instruction with help of cabling and lacing demonstration board at Federal 
e 


Telephone and Radio Corp., Newark, N. J. 


2 ROTARY AGING RACK used in a 
© Western Electric plant. Drum 
holding tubes revolves slowly, complet- 
ing operation when tubes return to 
starting point 


4 . SPECIAL TOOL to assemble spring 
im cannon plug receptacle saves 
50 per cent of time 


3 HIPOT TEST UNIT automatically 

© stops when breakdown occurs in 
any one of fifteen cable assemblies or 
eannon plugs under test in plant of 
A-C Spark-Plug Co., Flint, Mich. 


Federal thas employed 225 Chinese and found they work with a vengeance 


AIR-OPERATED VISE at 

© Northam Warren Corp., Stam- 
ford, Conn., uses compressed air in 
four ways; holding, ejecting work, 
blowing away chips, cooling drill 
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SHORT CUT! 


4. JEWELER’S EYE LOOP facilitates delicate assembly and adjustment of meter movements in Western Electric’s 
va Chicago plant. Eye loops cost from fifty cents to a dollar or two per operator 


rf TUBE PRODUCTION boosted by collar-like device 8 
© which holds tube mount while bulb is sealed. Ball bas 
bearings and three metal jaws make for easy removal after 
operation 


INTERNAL CLAMP holds three forms together in coil 
winder, speeding production 30 per cent at Federal 


Telephone and Radio Corp., by replacing chucks formerly 
used 


a HOT RIVETER from a standard Progressive resistance 
@® welder with electronic controls heats and upsets rivets 
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Measuring equipment for use with free field sound room is lo- 
eated in an adjoining laboratory; this view shows only one corner 


@ One serious problem in the de- 
velopment of every sort of sound 
equipment and in checking results 
under normal operating conditions, 
is the need for test facilities under 
which there may be close control 
of all variables. It is essential that 
results obtained under controlled 
conditions be reproducible. As a 
means to such ends, RCA Labora- 
tories, Princeton, N. J., has develop- 
ed one of the most elaborate 
acoustic set-ups in the country. It 
is in charge of Dr. Harry A. Olson. 

Included in these extensive la- 
boratories is a free field room 
which has been so designed, iso- 
lated and insulated that it is al- 
most possible for a person standing 
in the room to hear his own blood 
circulating! Reason for this care- 
fully engineered room is that many 
measurements must be made under 
what are known as free field con- 
ditions, in the development of most 
electro-acoustic transducers. An 
obvious method of approaching 
ideal conditions might be to con- 
duct such tests out in the open, 
where it is perfectly quiet, and at 
a long distance from all reflecting 
surfaces. Inasmuch as such direct 
methods are impossible, a suitably 


constructed room is the only solu- 
tion. 

The objective in the design of 
such a sound room is to reduce to a 
negligible amount all reflections 
from the boundary surfaces of the 
room. This is equivalent to a very 
small ratio of generally reflected to 
direct sound. The ratio of gener- 
ally reflected to the direct sound 
in a room is: 


where Er=energy density of re- 
flected sound, 

Ep=energy density of the 
direct sound, 

D =distance from the 
source to the observa- 
tion point, 

S =area of absorbing ma- 
terial, 

V =volume of room, and 

a = absorption coefficient 

The ratio of reflected to direct 
sound may be reduced by decreas- 
ing the distance between the source 
and observation point, by making 
the absorption coefficient of the 
walls near unity or increasing the 
area of the walls. In other words, 
free field conditions are approached 


SOUND 


by making the room large and the 
absorption coefficient of the wall 
near unity. : 

To satisfy the first requirement, 
the free field room was made as 
large as seemed practical. The di- 
mensions of the room before acous- 
tic treatment was applied were 48 
ft. long, 36 ft. wide and 36 ft. high. 
The next objective was to obtain 
an absorption coefficient as near 
unity as possible. The high and 
low frequency ranges present the 
greatest difficulty in attaining this 
objective. 


All-frequency absorption 


It is a comparatively simple mat- 
ter to attain 100 per cent absorp- 
tion in the mid-frequency range. 
In the high frequency range the 
principal difficulty is reflection 
from grills, control boxes and test 
apparatus. These reflections can 
be eliminated by acoustical treat- 
ment of these reflecting surfaces. 
In the case of the low frequency 
range it appears to be an inexor- 
able fact that the ideal objective 
can only be attained in a relatively 
large room with correspondingly 
thick absorption material. An ex- 
amination of existing rooms indi- 
cates that regardless cf the form of 
treatment it appears that absorp- 
tion deviates quite rapidly from 
unity when the thickness of the 
treatment is less than % wave- 
length. 

The absorbing system employed 
in this room is of the baffle type, 
that is, strips of absorbing material 
are arranged normal to the walls 
of the room. The advantage of this 
treatment is the relatively simple 
construction and lowered cost. 

One-inch Ozite is spaced 1 ft. 
from the walls, ceiling and floor. 


Sound proof room for test- 


The living room laboratory is designed 
ing speakers at high levels 


The sound stage is large enough to permit test- 
to be acoustical equal of average room 


ing microphones under various conditions 


STUDY LABORATORIES 


One-inch Ozite baffles 7 ft. in How RCA has arranged for the study of acoustics 
length and spaced 2 ft. apart are 

placed normal to the walls, ceiling and the testing of all types of sound equipment 
| and floor. 4 ft. baffles of the same oO 5 10 
. material are placed between the ee r 3 


‘| 7-ft. baffles. The total thickness 
of the absorbing material, meas- 
ured from the outside wall, is 8 ft. 
This leaves the inside dimensions 
of the room: 32 ft. long, 20 ft. wide 
and 20 ft. high. 


d A special grill 12 ft. wide and 
1e 24 ft. long is supported on vibra- 
is tion-isolated feet. The ratio of 

open to total area in the grill is 


Cc SCALE IN FEET 


I” OZITE BAFFLES 


a | oa 
87. This is a relatively open grill q 
be when it is considered that the grill = 
,. § Platform will carry a load of 200 lb. “is 
per sq. ft. The floor level of the 
| grill is located 11 ft. above the sisted = 
ne floor level of the room. —= O 
aS 
on = LL 
> oo 
st Charting acoustical merit en || 
an —, 
ut- Measuring equipment used in pacer 
es. conjunction with the room is in entinabaicall 
cy the adjoining laboratory. The ap- —— 
or paratus includes means for meas- Sat a 
lve uring the response frequency, power | 
ely sensitivity and directional charac- — 
sly @ teristics of electro-acoustic trans- —-_ 
eX- B ducers. Signal lines connect the 4,- xiii ; 
di- @ free field sound room with the ad- ——— A 
of @ jacent laboratory as well as all Nia 
rp- other rooms in the acoustic labo- 
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ve- The acoustical merit of the room — | 
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ved in sound pressure from an inverse ; Ox 
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rial @ TeSponse frequency characteristics | | 
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this § ‘Tom a small loud speaker. A chart 
aple @ Shows the maximum deviation in 
Pressure from an inverse as the 
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—-¢t, distance characteristic for various C’ 
oor. frequencies. The deviation in the Plan of the free field sound room laboratory showing method of 
mid-frequency ranges is negligible. applying sound absorption material and location of platform grill 


. 


meral view of free field sound room show- The field laboratory, remote from other buildings, Magnetic laboratory showing 
acoustical treatment and grill platform is designed for outdoor tests of acoustical systems part of the testing equipment 


The deviation at the high fre- 
quencies is due to the grill, over- 
head trolley track and power and 
signal outlet boxes. These units 
will be treated which will make the 
deviations from an inverse charac- 
teristic practically the same as the 
mid-frequency range. The devia- 
tion at the low frequencies begins 
when the thickness of the material 
is approximately a wavelength. 
However, the deviation is only 1.7 
db at 40 cycles at a distance of 8 
ft. At 40 cycles the thickness of 
the material is 28 of the wave- 
length. 


Absorption coefficient 


The absorption coefficient of the 
walls may be determined from the 
ratio of direct to generally reflected 
sound. These two components may 
be determined by employing a ve- 
locity microphone. Two measure- 
ments are made: one with the nor- 
mal to the plane of the ribbon 
passing through the source and the 
other with the plane of the ribbon 
passing through the source. The 
absorption coefficient frequency 


characteristic of the walls of the 
room are shown in chart form. 
The noise level in the room, 
when the laboratories are in nor- 
mal operation, is about 10 db. At 
night when the shops are closed 


down the noise level is 0 db. This 
shows that the sound treatment is 
also quite effective in absorbing 
sounds generated outside the room. 
The room is heated by hot air 
forced through 48 openings in the 
floor. With the blower in operation 
the noise level in the room is about 
20 db. However, it is not necessary 
to operate the heater during the 
day because the room is very well 


Reverberation time - frequency 
characteristic of the sound stage 


Absorption coefficient - frequency 
of treatment in free field room 


insulated thermally as well as 


acoustically. For example, if the. 


heater is operated 8 hours in every 
24 hours the temperature variation 
from 70 deg F. is only 3 deg. F. on 
the coldest day. It is possible to 
make measurements in this room 
under essentially free field condi- 
tions over the frequency range 
above 40 cycles for distances be- 
tween the source and observation 
up to 8 ft. This distance can be 
increased if either the source or 
the microphone or both are direc- 
tional. 


Simulated stage tests 


Measurements made under free 
field conditions determine the phy- 
sical acoustic characteristics of the 
microphone or loud speaker. In 
the collection of sound by micro- 


The sound stage, here shown in plan, has two adjacent monitoring 
rooms which are isolated from it and made completely sound proof 
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Reverberation time - frequency 
characteristic of the living room 


Reverberation time - frequency 
characteristic of the live room 


phones under normal operating 
conditions, there are many com- 
plex factors which influence the 
performance. The dispersion of 
sound by loud speakers is equally 
complex. Therefore, after a mic- 
rophone or loud speaker, with cer- 
tain physical characteristics, has 
been developed the next step is a 
test under actual operating condi- 
tions. These tests require a sound 
stage with flexible acoustic charac- 
teristics. 

The sound stage (48 ft. long, 36 
ft. wide, and 24 ft. high) is large 
enough to permit practical working 
tests of microphones under a va- 
riety of environments. Two large 
monitoring rooms are provided on 
the sides of the sound stage. Large 
sound proof windows permit a good 
view of the entire stage from the 
monitoring room. 

The walls and ceiling of the 
sound stage are finished in 1 in. 
Absorbex backed by 4 in. of rock 
wool blanket. The stage floor, for 
practical reasons, is covered with 
asphalt tile with practically no ab- 
sorption. An abuse-resisting wains- 
cot extends up 4 ft. from the floor. 


Reverberation time 


The measured reverberation time 
frequency characteristic with no 
covering on the floor is charted. 
The reverberation time is quite low 
and is about one-half that recom- 
mended for a normal broadcast 
studio of this volume (40,000 cu. 
ft.). The reverberation time is made 
low so that flexible acoustic char- 
acteristics.may be obtained. 

For example, in sound motion 
picture and television the stand- 
ard practice is to build sets upon 
a sound stage with very low rever- 
beration time. Under these condi- 
tions, the acoustics of the collected 
sound is determined by the set. 
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Deviation of the pressure from an inverse distance char-— 
acteristic for warious distances from a sound source 


Added realism is attained by this 
expedient because the acoustics of 
the collected sound corresponds to 
the picture depicted on the screen. 
For tests under normal broadcast 
acoustic conditions, the reverbera- 
tion time of the sound stage may 
be increased to optimum values by 
introducing reflecting surfaces on 
the walls. In this case “V’ed”, 
poly-cylindrical or other dispersing 
surfaces may be used. This sound 
stage provides a means for testing 
the acoustical properties of these 
surfaces. The noise level in the 
sound stage when the laboratories 
are in normal operation is 20 db. 

The sound stage is designed so 
that it may be used as a small 
theater. For these tests, the room 
may be “livened” by increasing the 
reverberation time. This can be 
accomplished by introducing re- 
flecting surfaces along the sides 
and in the ceiling. 

There is thus a flexible acoustic 
laboratory for testing microphones 
for sound broadcasting, sound mo- 
tion picture and television under 
typical operating conditions. 


Home conditions reproduced 


The radio receiver and phono- 
graph constitute, by far, the largest 
lumber of complete sound repro- 
ducing systems. Home sound re- 
production is the principal appli- 
tation of phonograph and radio 
teceivers. For this reason, the per- 
formance of a sound reproducer in 
& relatively small room is an ex- 
ttemely important problem. 

_The living room laboratory is de- 
Signed to be the acoustical equal 
of the average living room. The 
Toom is 24 ft. long, 20 ft. wide and 
8ft.6 in. high. It is finished with 
acoustical plaster backed by 2 in. 
of rock wool blanket. The rever- 
beration time characteristic fre- 
quency characteristic is illustrated. 

is reverberation characteristic 
approximates that of a typical liv- 

€ room in a home or apartment. 
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Suitable antennas are brought 
to the living room over transmis- 
sion lines. Audio frequency signal 
lines are provided so that the liv- 
ing room may be connected to any 
part of the acoustic laboratory. 
These lines provide means for ob- 
taining objective data, in the form 
of response frequency, non-linear 


distortion, spotial distribution, in- 
tensity level and transient charac- 
teristics, on sound reproducers op- 
erating in the room using perma- 
nently installed measuring equip- 
ment in other parts of the acoustic 
laboratory. 

The absorption coefficient of an 
acoustic absorbing material may be 
obtained from reverberation meas- 
urements in a relatively live room. 
The live room for these tests is a 
room 24 ft. long, 18 ft. wide and 13 
ft. high. The reverberation time 
characteristic of this room without 
any material is illustrated, and is 
about 5 seconds. 

A sound proof room is used for 
testing loud speakers at high levels 
without creating annoyance in ad- 
joining rooms. The room is built 
with separate double masonry 
walls. Two heavy sealed doors lead 
to the chamber. As much sound 


absorption as is practically possible 
is used to reduce the sound level 
in the room. A standard laboratory 
bench with a power outlet panel is 
(Continued on page 210) 


The field laboratory building is located at a considerable dis- 
tance from all other buildings so that isolation may be effective 
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Teehnieal Information. Please 


Electronic Industries inaugurates a new service for 
readers to help in the solution of industry problems 


Industries. 


If your design department is working to its limit 
and if you have a problem that is vital to the de- 
sign or production of military equipment that you 
think might be solved by an electronic applica- 
tion, state your difficulty in a letter to Electronic 


2. The editors will put your problem (identified 


solutions. 


each other.) 


only by a key number) before our readers, in- 
viting reports of their experience in finding 


Solutions will be printed in Electronic Industries 
for the general benefit of readers. 
dents so requesting will be put in touch with 


(Correspon- 


@® With every research laboratory 
in the'country working at double 
speed, there are still a great many 
technical projects and production 
aids that must be shelved for lack 
of time and equipment. A great 
many of these problems are just 
the “means to an end,” and not in 
themselves developments of prime 
importance in a major program. 
If a company can accomplish mis- 
cellaneous results by electronic 
means, it would generally mean 
more accurate tests, simplified pro- 
cedure in production, or even the 
reduction of complexity in the 
product itself. It is possible that a 
process set up in one field of in- 
dustry may be a perfect solution to 
some problem in an entirely differ- 
ent field. 

It also happens that there is an 
enormous duplication of design ef- 
fort in this country in producing 
some of these short cuts, since sim- 
ilar problems come up in widely 
separated industries between which 
there is little association of ideas. 

Electronic Industries, therefore, 
proposes the following plan to 
put technical organizations having 
similar problems in touch with each 
other, believing that this will be of 
advantage to everyone. 

Therefore, if you have a tech- 
nical or production problem that 
needs a solution, for which you be- 
lieve some electronic device or cir- 
cuit will serve, send us a full de- 
scription of what it is. The query 
will be published with a key num- 
ber, directed to our readers, among 
whom are doubtless a number who 
have worked out solutions to a sim- 
ilar problem for their own use. In 
cases where secrecy is required, 
two-way contacts will be estab- 
lished between the principals. 
Otherwise, in instances of develop- 
ments of general interest, we hope 
to have permission to give all read- 
ers the benefit, with full credit, of 
course, to all parties. 


The plan works two ways; if you 
have an interesting solution to a 
problem, let us know what it will 
do. Maybe it is the answer to a 
crying need in some widely differ- 
ent industry. Also it may disclose 
to you a postwar application for 
your product, so that plans can be 
made for its promotion. However, 
the department is intended pri- 
marily to help those charged with 
problems of executing government 
contracts with least delay. 

It is hoped that in many cases 
the problems can be handled by 
commercial equipment items since 
it is always easier and cheaper to 
get ready-made instruments than 
it is to build them no matter how 
well organized design facilities may 
be—provided, of course, that a pro- 
hibitive delay in getting the re- 
quired deliveries is not indicated. 

The service is not intended at 
this time as a stockpile for concerns 
scouting for good ideas for postwar 
products, to permit them to jump 
into this “marvelous new field of 
electronics.” Those who are after 
production items should so state, 
so that correspondents can be 
guided in further negotiations. For 
example, can you answer the first 
question N-1? 

(N-1): “—— wants to be able to 
synchronize and control the speeds 
of two motors, say of % hp each, 
so that the sum of the rpm of both 


motors will always equal 2400 rpm.- 


In other words, when one motor 
is operating at 2400 rpm, the other 
motor will be at a standstill. When 
one of the motors is operating at 
2150 rpm, the other one will be op- 
erating at 250 rpm, and so on, up 
and down the scale.” 


A question of pressures 


(N-2): “A method is needed for 
showing the point during a revolu- 
tion when the pressures in two 
compartments are equal. The max- 


imum pressure difference may 
reach 200 lbs. and will reverse in 
direction during a cycle. The ro- 
tational speed may be as high as 
2400 rpm.” 


Answer: While this problem is 
not fully described, there is enough 
given to point out a possible solu- 
tion. No mention is made of the 
type of gas, its temperature or 
whether the introduction of tubes 
extending the pressure level to an 
external pressure converter will af- 
fect the normal operation. 

A small cylinder is divided into 
two parts by a central diaphragm 
of sufficient stiffness so that the 
pressure levels encountered will 
move its center point only about 
one thousandth of an inch. A fixed 
electrode is mounted parallel with 
this diaphragm in one compart- 
ment a few thousandths of an inch 
away, forming a small condenser— 
that is, a capacitor microphone. 
The fixed electrode should be per- 
forated with many small holes so 
that the path of the pressure wave 
is not shielded from striking the 
diaphragm. 

The capacitor is used to “fre- 
quency modulate” (that is, alter 
the frequency of) a fixed oscillator. 
The two spaces on each side of the 
diaphragm are connected to the 
cylinders or pressure compartments 
being investigated. The whole unit 
must be gas tight at the maximum 
working ‘pressure. 

The frequency-modulated signal 
is amplified and connected through 
a discriminator circuit (like that 
found in an FM receiver) to the 
vertical plates of an oscillograph. 
The horizontal plates are connected 
to a linear time base which is in 
synchronism with the machine 
under test. 

With no movement of the dia- 
phragm, a definite media of fre- 

(Continued on page 220) 
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HIGH FREQUENCY Welding 


@ Welding thin sheets, such as 
three mil stainless steel or alumi- 
num, to members of thicker section 
is but one of a number of problems 
that have engaged the attention of 
welding experts of late. In other 
jobs, there comes the need for 
welding light metals to heavier 
metals, as for example, magnesium 
to cast iron, silicon to steel, alumi- 
num to copper, etc. Progress along 
these lines has been shown until it 
seems that there are few impossible 
jobs of welding when it comes to 
handling unusual junctions. 

A particularly interesting ap- 
proach to these problems has been 
disclosed by Alfred M. Vang, chief 
research engineer, Stevenson, Jor- 
dan & Harrison, New York, using a 
form of capacitor storage welding, 
(see welding chart with this issue). 
In any form of resistance welding, 
use is made of the relatively high 
resistance that exists at the junc- 
tion when two separate pieces of 
metal touch. Normally the resist- 
ance of the metal on either side of 
the gap is so small as to be negli- 
gible in comparison. There are sev- 
eral schools of thought on the sub- 
ject of contact resistance, and re- 
search is still carried out on the 
nature and values to be expected. 
The electrical circuit, therefore, is 
that of two conductors separated 
by a higher resistance film at the 
high spots, and minute air gaps at 
other places. As the current passes 
across this junction the RI? loss 
heats the contacting surfaces, and 
a certain amount of the material 
nearby, by conduction. In any 
case, all that is necessary is to 
bring the touching faces up to fu- 


Fig. 1. 
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Several typical mercury tubes capable of 
handling thousands of amperes in capacitor welding 
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Reduction of weld time in storage capacity 


improves quality of welds with less power 


sion, whereupon the pressure be- 
tween them causes an intermin- 
gling of the surface molecules, so 
that on cooling, permanent welding 
has occurred. 


Time element control 


Since the major part of the cir- 
cuit resistance is between the layer 
of molecules on the high spots of 
one surface and a similar layer on 
the opposite surface, the problem 
according to Mr. Vang, is to apply 
sufficient current to bring about 
instant fusion and then to stop, be- 
cause a longer flow of current will 
not only do no good, but will ac- 
tually increase the temperature in 
the surrounding metal to a point to 
cause crystallization or to destroy 
any metallurgical characteristics 
which were inherent in the metals. 

To prove the validity of this 
premise, the main problem was 
that of getting lots of current for 
an exceedingly short interval of 
time, a matter of a fraction of a 
millisecond, compared with the in- 
terval equal to a substantial part 
of a second that is ordinarily 
used. 

Here an electronic tube proved to 
be a Satisfactory solution, when it 
was constructed along the lines 
shown in Fig. 1. In order to shorten 
the current build-up interval to a 
small fraction of the usual time, it 
was necessary to reduce substan- 
tially the inductance of the circuit, 
and to utilize the principle of res- 
onance at a frequency of several 
kilocycles per second. A welding 
transformer for this purpose would 
have a primary wound for high 
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voltages (the condenser is usually 
charged to several thousand volts), 
a secondary, which is generally a 
single turn of extremely low resist- 
ance, on a core with a minimum of 
iron (which must be of a low-loss 
type so that it will be efficient at 
frequencies of the order of six kilo- 
cycles). Such a transformer will 
give satisfactory energy ‘transfer, 
and will have low primary react- 
ance. It is in fact an inverted 
Tesla coil in principle. 


Two direction conduction 


In a resonant circuit, as men- 
tioned above, the electronic switch 
must conduct in both directions, 
something an ignitron or thyratron 
will not do. This resulted in a 
double-ended symmetric tube, sev- 
eral types of which are shown in 
Fig. 1. A tube of this type has no 
polarity characteristics once it is 
ionized, provided the reverse cur- 
rent follows along quickly enough 
so that deionization does not occur. 
Several forms are possible for the 
discharge tube, although none is 
difficult or expensive to construct. 

This tube must be started by the 
application of an ionizing voltage 
to an external metallic electrode 
near the surface of the mercury—a 
voltage obtained by a spark coil or 
ignition coil of some type. As 
shown, the tube rests on metallic 
cushions which are located to give 
the high electrostatic fields at the 
right point, to start the ionization. 

A set-up for studying the prin- 
ciple of resonant welding circuits, 
wherein highly damped oscillatory 

(Continued on page 226) 


Fig. 2. Demonstration set-up showing essen- 
tial parts of high frequency welding system 
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View of complete sealed ignitron rectifier equipment being made ready to undergo test 


Ignitron Reetifier Testing 


® Ascertaining relative phase rela- 
tionships among main anode vol- 
tages, auxiliary anode voltages, and 
ignitor electrode voltages on power 
rectifiers of the ignitron type—a 
problem requiring solufion at the 
time of initial testing of such rec- 
tifiers and sometimes on special oc- 
casions as those following rectifier 
repair, during trouble-finding op- 
erations, and prior to equipment in- 
stallation—is perhaps best attacked 
with the aid of a cathode ray oscil- 
loscope. Yet for many who are un- 
accustomed to using this instru- 
ment in any except its most com- 
monly described applications, the 
problem may seem difficult. Such 
is not the case. It is only necessary 
to recognize certain facts to obtain 
correct results. 

For example, let us consider the 
testing technic for a specific case. 
Assume that a cathode ray oscillo- 
scope is to be used to find the 
phase relationships of the various 
voltages involved in a newly-con- 
structed, three-phase, ignitron rec- 
tifier. 

Such an apparatus, generally 
speaking, would have its ignitrons 
numbered in their firing or con- 
ducting-period order. That is, if 
ignitron No. 1 were considered as 
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by LUMIR F. DYTRT 


Switchgear Division, General Electric Co. 


Using the oscillograph to determine the phase 


relations of 


the first to be rendered conducting, 
ignitron No. 2 would succeed it in 
the transmission of energy 60 elec- 
trical degrees later; ignitron No. 3 
would have its operation likewise 
deferred with respect to No. 2; and 
so on. Considered differently, this 
simply means that a 60-degree 
phase difference must exist be- 
tween the two voltages applied re- 
spectively between each anode of 
consecutively numbered ignitrons 
and the common load, the phase of 
the voltage of a higher numbered 
ignitron lagging that of a lower 
number. 


Ignitor phasing 


Similar relations prevail among 
the auxiliary anode voltages con- 
sidered as a group as well as among 
the ignitor electrode voltages. Since 
an auxiliary anode voltage is util- 
ized principally for maintaining a 
sufficient degree of ionization in its 
ignitron to assure proper firing not 
only under full load conditions but 
also under light loads, the vector 
position of this voltage is in phase 
or slightly ahead of that applied to 
the main anode. Usually the ex- 
tent of this lead is zero to 30 de- 
grees. 


anode and 


ignitor voltages 


On the other hand, since conduc- 
tion takes place when the instan- 
taneous supply voltage varies about 
its crest positive value, the prepara- 
tion of the ignitron for conduction 
is delayed until the main anode 
voltage has risen somewhat. Then 
a sharp current impulse is passed 
through the ignitor-cathode circuit 
and an ionized state created, in an 
orderly way, throughout the igni- 
tron. In other words, the ignitor- 
circuit pulse is made to occur some- 
time after the anode has had a ris- 
ing, positive potential applied to it. 
Ordinarily, the instant at which 
this ignition pulse is brought into 
play may be shifted over a rather 
wide range by a phase-shifting cir- 
cuit. But in rectifiers of the type 
being considered, the current peak 
is usually developed after the anode 
voltage has progressed about 30 de- 
grees in its positive half cycle. 


Keeping in mind this outline of 
the desired phase relations among 
the several voltages mentioned, we 
can consider the means whereby 
these voltages may be impressed 
upon an oscilloscope and their ac- 
tual, respective phase displace- 
ments viewed. Several approaches 
toward this goal, incidentally, are 
available. That involving the cus- 
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tomary procedure of applying one 
voltage to the vertical deflecting 
plates of the cathode ray tube and 
impressing a second voltage, which 
is out of phase with the first, on the 
horizontal deflecting plates and so 
producing a peculiarly inclined loop 
is not favored here, however, be- 
cause of the difficulties inherent in 
the method when several quantities 
are to be measured. The alternate 
approach is not only more direct 
but also more satisfactory. This is 
dependent on successive reproduc- 
tions on the fluorescent screen of 
each voltage wave in its true char- 
acter and the noting of the lateral 
distances by which individual 
waves are removed from each other. 


Viewing recurrent voltages 


Hence, except for the need of 
presenting the successive voltage 
waves in their proper phase posi- 
tions, it is obvious that the alterna- 
tive scheme is identical with that 
used for viewing any recurrent vol- 
tage. Subjective voltages are ap- 
plied in turn to the vertical deflect- 
ing plates of the cathode ray tube 
while horizontal deflections are 
again left up to the voltage devel- 
oped by the sawtooth oscillator 
in the oscilloscope. To make pos- 
sible the lateral wave shifts of the 
various voltages, however, the 
sawtooth oscillator must be ac- 
tuated by a voltage whose phase is 
fixed with respect to those under- 
going study. Evidently any one of 
the anode-load voltages may as- 
sume this control function. 

Usually there are two courses 
open to ascertain the phase posi- 
tions of the voltages of an ignitron 


Oscillographic traces recorded by successive applications to 
the oscilloscope of the several, 60-deg. displaced, anode-load 
Right—typical oscillograms obtained by succes- 


voltages. 
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Positions X and Y are alternative ones for the auxiliary transformer some- 
times used to provide an external synchronizing voltage for the oscilloscope 


rectifier. The simpler of the two 
courses takes advantage of the fact 
that most large rectifier equipments 
are provided with service outlets, 
and the oscilloscope is operated 
from the same power source as that 
serving the rectifier. When such 
operation is possible, a potential 
signal voltage is introduced auto- 
matically into the oscilloscope. This 
voltage is fixed in terms of those 
under study because it is identically 
derived. Thus, it may be used for 
actuating the sawtooth oscillator 
merely by turning the oscilloscope’s 


“Synchronizing Selector Switch” to 
the “60” or “Line Frequency” posi- 
tion. 

The second course is only slightly 
more involved and should be used 
whenever the oscilloscope has to be 
operated from a power source inde- 
pendent of that supplying the rec- 
tifier equipment. At such times, of 
course, it again becomes necessary 
to obtain the requisite synchroniz- 
ing voltage from the system con- 
nected to the ignitron rectifier. 
There are two ways to do this. One 
is by wiring a small step-down 


sively applying to an oscilloscope the anode-load voltage, the 
auxiliary anode-cathode voltage, the auxiliary anode-cathode 
voltage, the ignitor-cathode voltage of any given ignitron tube 
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Diagram of a typical sealed ignitron 
rectifier adapted to mining service 


Right — rectifier transformer and its 
truck shown as a unit 


Center—A number of the direct current 
devices of a sealed ignitron rectifier 
shown segregated aboard the de ear 
truck 


Below—Certain of the alternating cur- 
rent switchgear elements of a sealed 
ignitron rectifier segregated aboard the 
ae car truck 


transformer across a pair of the ac 
mains joined to the primary wind- 
ing of one of the rectifier equip- 
ment’s transformers. Any pair 
may be used, but for most easily in- 
terpreted results the pair having a 
voltage in phase with the anode- 
cathode voltage of No. 1 ignitron 
should receive preference. The sec- 
ond way is to place the step-down 
transformer across one of the sec- 
ondary winding legs of the main 
power transformer. From the sec- 
ondary of the step-down trans- 
former a potential difference of the 
order of one or'two volts should 
be derived for sawtooth oscillator 
actuating purposes. The synchron- 
izing voltage obtained by either 
method should be applied there- 
after to the “Ext. Sync.” terminals 
of the oscilloscope and the “Syn- 
chronizing Selector Switch” then 
turned to -the position marked: 
See.” 


Phase relationships 


Following energization as well as 
adjustment of the oscilloscope and 
adaptation to it of an appropriate 
synchronizing voltage, it is possible 
to proceed to the examination of 
the phase relationships between 
the various voltages of the rectifier. 
First, however, all the ignitrons 


should be completely disconnected 
from the rectifier, and an artificia) 
resistance load having a value of 
several ohms connected between 
each lead that proceeds to the igni- 
tor of a tube and the cathode bus. 
Such an artificial load takes the 
place of that included in the nor- 
mally closed circuit comprising the 
ignitor and the cathode mercury 
pool. 


Then, working from the leads of 
ignitron No. 1, the anode-load vol- 
tage should be applied through a 
suitable potentiometer to the bind- 
ing posts on the oscilloscope that 
are intended for a vertical-defiec- 
tion-producing signal. A well- 
spread, single sine wave should now 
be projected on the screen of the 
cathode ray tube. The curve should 
be traced upon a light or translu- 
cent piece of rectangular coordinate 
paper fixed in place over the 

(Continued on page 224) 
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Electronic Welding Controls 


@ Standard resistance welding is 
the familiar method by which metal 
parts are joined. In its ‘simplest 
form the method entails pressing 
the two parts between copper elec- 
trodes and passing a heavy current 
through the work, melting the sur- 
faces in contact. When the current 
is cut off, the fused metal is self- 
quenched by conduction of heat to 
adjacent areas. 

In standard welding equipment 
the amount of current has in the 
past been controlled by adjusting 
taps on the transformer primary 
and the duration of current flow 
was estimated by the operator and 
controlled by a mechanical foot 
switch in the primary circuit. Ob- 
viously, many variations possible 
under such circumstances can, and 
do affect the quality and reliability 
of the welds. 

The welding chart included as a 
supplement with this issue shows 
the methods by which all of the 
elements that introduce these vari- 
ations are handled by electronic 
tubes. 

Typical modern resistance weld- 
ers usually are equipped with air 
pressure sources controlled by sol- 
enoid valves for operation of the 
welder electrodes. 


Two part problem 


The whole problem can be di- 
vided into two parts. First, to apply 
Sufficient pressure long enough 
ahead of the application of current 
to insure that the metals are tight 
against each other, and to see that 
this pressure is maintained through- 
out the welding time and suffi- 
ciently long thereafter to insure 
that the material is cool. Second, 
to apply the right amount of cur- 
rent for the correct interval of 
time. In order to accomplish both 
functions in the most effective man- 
ner, electronic devices of numerous 
types have been developed. 

The first electronic application to 
Welders was to replace actual me- 
tallie contacts of the contactor with 
the modern, sparkless type of con- 
tact provided by the ignitron tube. 
These tubes pass current only in 
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by RALPH R. BATCHER 


Description of recent control methods provides guide to 
resistance WELDING CHART supplementing this issue 


ay 


Bidirectional electronic switch 


one direction, so it is customary on 
ac to use them in pairs connected 
“back-to-back.” Therefore the sym- 
bol which is illustrated herewith in- 
dicates a simple electronic .contac- 
tor or relay. 

These tubes contain no moving 
parts and act as conductors only 
when an appropriate “firing” sig- 
nal is applied to the starting elec- 
trode or ignitor, which is indicated 
by the arrows associated with the 
symbol. In the central portion of 
the chart, we have shown an elec- 
tronic contactor of this type. It will 
pass welding current only when the 
terminals marked “wed initiating 
terminals” are connected together. 

Before taking up the matter of 
welding current timing, we will first 
discuss the heat control circuit 
which is in series with the contacts 
referred to. The amount of heat 
provided at the weld, instead of be- 
ing adjusted by changing the trans- 
former turns-ratio, is controlled by 
the electronic method shown. The 
head control circuit cuts down the 
current by delaying the firing of 
the ignitrons during each half- 
cycle until more or less of the cycle 
has passed. This delay is accom- 
plished by a simple phase-shift net- 
work associated with the heat con- 
trol circuit. The phase-angle is se- 
lected by the potentiometer, which 
is calibrated in per cent of full 
heat or weld current. This circuit, 
of course, has no influence on the 
total duration of the welding time, 
and is operative only while the 
ignitron firing circuit contacts are 
closed. 


Welding current timing 


The simplest system of auto- 
matically controlling the duration 
of the welding current flow is with 
the weld timer shown in Fig. 1 of 
the chart. With the work held be- 


tween the electrodes, a foot switch 
is closed by the welding operator, 
starting the weld current. The cur- 
rent then is turned off by the timer 
after a selected interval. The cir- 
cuit shown is a standard R-C time- 
constant interval control. All cir- 
cuits on the chart are abridged and 
include only those parts essential 
to explain principles of operation. 


Thyratron control 


In each thyratron plate circuit is 
a relay that controls particular 
functions in the welding operation. 
The current through these relays 
and through the tubes is not com- 
pleted until the grid circuit reaches 
a particular positive voltage after 
the cathode return is connected by 
other circuit elements. The latter 
condition is not fulfilled instantly, 
however. Before the cathode cir- 
cuit is completed the grid condenser 
has been charged to a particular 
level depending on the manual set- 
ting of its control, blocking the 
tube. When the cathode circuit is 
completed, this condenser starts to 
discharge and a point ultimately is 
reached where the thyratron fires. 
The adjustment range covers an 
interval of from a few cycles of a 
60-cycle current to several seconds. 

In view of the important prog- 
ress that electronic timing is mak- 
ing in many industrial fields, engi- 
neers not particularly interested in 
welding problems may want to 
study the circuits which provide 
many ingenious arrangements. As- 
sociated with Figs. 1, 2, and 4 is 
shown a time clock which indi- 
cates the sequence of the welding 
operations and the time that the 
thyratrons and their associated re- 
lays are operated. The latter in- 
tervals are shown by the circular 
arrows around the periphery of the 
clocks. It is, of course, possible to 
make any section of these time 
schedules shorter or longer as re- 
quired by the work at hand. 

In the desire to increase the re- 
liability of the welds and to de- 
crease the amount of time lost, 
further electronic controls have 
been devised which have been 
found to facilitate production es- 
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pecially when critical materials 
such as stainless steel are worked 
on. 

In Fig. 2 a completely automatic 
weld and sequence system is shown 
which accomplishes the following 
additional operations: First, the 
“squeeze” time is definitely con- 
trolled by a squeeze timing circuit 
before the weld interval starts. In 
addition, several time intervals, fol- 
lowing a prescribed heating and 
cooling sequence during the total 
weld time selected, are provided 
These are adjusted by the double 
timer, designated Heat-Cool. This 
heat-cool pulsation-producing cir- 
cuit operates until the whole period 
allowed by the weld interval timer 
has been completed. Thereafter the 
solenoid that controls the squeeze 
pressure is still maintained during 
the hold period, until the work has 
cooled enough to be advanced. The 
pressure is then released and the 
work is advanced to a new position 
during the off time. By the closure 
of the repeat switch, a new cycle 
of operation is automatically start- 
ed again, after a controlled wait- 
ing period (provided by the “off” 
timer setting) if the foot switch is 
held closed. Otherwise the opera- 
tion awaits a reclosure of the foot 
switch to start off the next weld. 
Pulsation welding is useful in such 
jobs as welding of thick steel plate. 

The next important improvement, 
in an effort to attain consistency 
in welding, is an electronic circuit 
which prevents transient currents 
from affecting the actual welding 
current, and, therefore, the strength 
of the weld. If the weld current 
happens to be initiated at an un- 
favorable instant in the cycle, a 
large surge results which appre- 
ciably affects the weld. This syn- 
chronizer insures that the closure 
for each weld current interval is 
made at the correct point on the 
cycle. 


Synchronous operation 


Use of such a system is called 
synchronous operation. A syn- 
chronizing circuit, which can be 
used in conjunction with the other 
control circuits for welder electrode 
timing is shown in Fig. 3. In addi- 
tion the synchronizing circuits pro- 
vide an extremely accurate weld 
time control, operating so that an 
exact number of half-cycles can be 
allowed. This is somewhat more 
precise than can be assured by the 
weld interval timer of Fig. 3, which 
has more magnetic relay contact 
circuits involved in its operation. 

In each of these figures it is to 
be remembered that the two leads 
marked to weld initiating terminals 
control the active period. They are 
connected by wire to the designated 
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terminals of the electronic contactor 
circuit at the center of the chart. 

Two extra leads appear in the 
lower left part of the circuit con- 
nected to the primary of a surge 
transformer. These leads connect 
to the primary of the welding 
transformer and are used to trigger 
off the control tubes on the second 
halves of all cycles during the weld 
time interval. 


Sequence timer 


The combination synchronizing 
and- weld timing circuit shown in 
Fig. 3 has been tied up with a 
typical sequence timer which con- 
trols the squeeze, hold, and off in- 
tervals and operation of the elec- 
trodes. The latter is similar to the 
circuit shown in Fig. 2 except that 
the heat-cool pulsating feature is 
omitted. The phantom circuits 
marked “squeeze,” “hold,” and “off” 
in Fig. 2 are identical to those 
shown in detail in Fig. 4. 

For jobs such as continuous seam 
welding, a mechanical timer such 
as the type shown in Fig. 5 is of 
value. Here, the heat and cool 
timers are controlled by adjustable 
pegs placed on the rim of a ro- 
tating disk on a motor synchron- 
ized with the ac line wave. 


Storage welders 


In many locations, the heavy, 
intermittent current drains due to 
welding operations produce serious 
unbalance of three-phase power line 
systems and it has been found de- 
sirable to use a storage type of 
welder in which smaller amounts 
of energy are drawn from the line 
over longer intervals and stored up 
to provide energy to be dissipated 


in heat in the weld at one instant. 

With storage welders, continuous 
operation is not possible since a 
small storage interval is necessary 
between each weld. There are two 
general types of such equipment 
available. At the lower left on the 
chart a magnetic type of storage 
welder is shown. A direct current 
builds up to a selected level in a 
high impedance winding. Upon 
breaking this current, the magnetic 
energy stored induces a heavy surge 
current in the single turn second- 
ary, producing the weld. Since 
ignitrons will not cut off dc, this 
type of welding uses:a mechanical 
circuit breaker in the welding trans- 
former primary. 


Energy storage welder 


Another type of energy storage 
welder, shown at the lower right 
hand corner, uses the energy stored 
in the large banks of condensers. 
A heavy-duty six-tube three-phase 
full wave rectifier charges the con- 
densers (which may be run to sev- 
eral thousand microfarads) to a 
definite voltage. They are dis- 
charged by means of an ignitron 
or other mercury-arc tubes into the 
welding transformer. In this sys- 
tem, tubes are used (1) to rectify 
the three-phase alternating cur- 
rent, (2) to insure that the preset 
voltage is attained in the condenser 
before it can be discharged and (3) 
to actually close the discharge cir- 
cuit at the required time, and (4) 
to cut off the reverse currents due 
to the oscillating nature of the 
condenser discharge. 

For further study of the circuits 
on the chart see article on circuit 
symbols, page 206. 


on work. 


DEFINITIONS—SEE ALSO CHART SUPPLEMENT 


Squeeze Time: The time from application of pressure to the elec- 
trode attuating means until welding current starts. 


Weld Time: The time that the welding current is applied to the 
work piece in making a single weld. 


Weld Interval: The total “heat” and “cool” times (or total weld- 
ing period) when using pulsation method. 


Pulsation Welding: The method of making a single weld where the 
current is interrupted repeatedly, with continuous pressure 


Heat Time: The time that welding current flows between inter- 
rupted periods in pulsation welding. | 


Cool Time: The time that welding current is interrupted between 
heat times in pulsation welding. 


Hold Time: The time that pressure is continued on the electrodes 
after the current is cut off. 


Off Time: The time (in repeat welding) that the electrodes are 
separated from the work piece. 


— 


ELECTRONIC INDUSTRIES @ November, 1943 


asaee omdanantbsrmsstb =< a 


a ane te oa oe wn. ae. ai eee eee 


wc Cr Ww 


ois § Ow tm 


- 


oow~i~ 


it 


@ With the frequencies on which 
various sorts of electronic equip- 
ment operate steadily climbing 
higher in the spectrum, some 
means of accurately checking in 
such realms is important. To fill 
this need, Ferris Instrument Corp., 
Boonton, N. J., has developed an rf 
calibrator containing a number of 
unusual features which permit its 
use on frequencies somewhat be- 
yond 500 megacycles. 

In its simplest aspect, the new 
instrument, styled model 34A, con- 
sists of three crystal-controlled os- 
cillators, which may be accurately 
calibrated, combined with a self- 
contained detector and two-stage 
audio amplifier. There is thus, im- 
mediately available in one case, a 
secondary frequency standard of 
great accuracy capable of pro- 
ducing an extensive family of har- 
monics, and a means for detecting 
beat notes. 

Accuracy of the three standard 
frequencies of 1 megacycle, 5 mega- 
cycles and 10 megacycles is within 
0.01 per cent. The circuits are ar- 
ranged to generate strong har- 
monics giving families of fre- 
quencies all having the same degree 
of accuracy as the fundamental. 
The harmonics are in general use- 
ful up to about the 30th or 40th, 
while under some conditions they 
can be used up to the 100th or even 
the 200th. 

The strength of the harmonics 
at the higher frequencies is influ- 
enced to some degree by the tank 
circuit of the various oscillators, 
Which may be tuned by means of 
the screwdriver adjustments lo- 
tated on top of the chassis. 

At frequencies above those at 
Which the harmonics of the 1 mc 
oscillator may be heard directly, 
they may be used to modulate on to 
either the 10 mc or 5 mc oscillators 
by turning both oscillators on. In 
this way the 1 me points may be 
heard up to hundreds of megacycles. 

The hundreds of standard fre- 
quencies thus generated appear at 
the terminals which are located on 
the panel of the calibrator, and are 
available either for the operation 
of some external device such as a 
teceiver, or for heterodyning with 
any other rf voltage impressed on 
the terminals by an external source 


such as a signal generator. The 
beats between the external voltage 
and the internal standards will be 
audible in telephone receivers con- 
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UHF Seeondary Standard 


Three crystal controlled oscillators generate family of 
harmonics to beyond 500 me, accurate to 0.01 per cent 
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Internal arrangement of the Ferris uhf crystal controlled calibrator which 
provides three fundamental frequencies and harmonics beyond the 40th 


nected to the output of the audio 
amplifier, which is connected to a 
telephone jack located on the front 
panel. A gain control is provided 
for the adjustment of the audio 
level. 

The three crystals used are of the 
low-drift type, ground and adjusted 
to their rated frequencies to within 
limits of 0.01 per cent, or 100 cycles 
per megacycle. The crystal oscilla- 
tors may be tuned to exact fre- 
quency by means of coarse adjust- 
ments which may be reached with 
a screwdriver through holes in the 
back cover and fine adjustments lo- 
cated on the front panel. These fine 
adjustments consist of small 2-12 


The uhf crystal calibrator 
is housed in a 10x13x6 case 


mmf condensers requiring about 10 
complete turns with a screwdriver 
to cover this capacity range. One of 
the oscillators may be adjusted by 
beating against a radio receiver 
which is tuned to the Bureau of 
Standards, station WWV, and then 
the other two crystals beat with 
this one so that they will all be on 
exact frequency. 


Power line operation 


The calibrator is shipped com- 
plete with all necessary tubes, crys- 
tals, and a self-contained power 
supply unit for operation from the 
ac power line. The standard unit is 
for operation from 105- to 125-volt, 
50 to 60 cycle supply. Power sup- 
ply unit for any other reasonable 
voltage and frequency can be fur- 
nished. 

The calibrator is housed in a 
spot-welded sheet steel case hav- 
ing panel dimension of 10 x 13 in., 
and a depth of 6 in. exclusive of 
knobs. A carrying handle, six-foot 
power cord, and pilot light are 
included in the standard equip- 
ment in addition to the controls 
already mentioned. Standard finish 
is fine-grained black wrinkle, with 
machine-engraved panel designa- 
tions. Weight complete is 23-lb. 


WJIZ’s guyed vertical ra- 
diator measures 640 ft. 


Dismantling operations are 
done from inside the tower 
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Tower is triangular, 
6 ft. 10 in. on a side 


Raising first section 
of the 43 ft. gin pole 


How to Move 


@ If you were given the job of mov- 
ing a 640-ft. guyed vertical radiator 
a matter of 45 miles, just how would 
you go about it? Assume, for the 
purpose of assembling your 
thoughts, that the radiator in ques- 
tion weighs in the neighborhood of 
40 tons; that, by reason of the 
strain set up by the six sets of guys, 
the pressure on the base insulator 
runs the total effective weight up to 
approximately 150 tons; that the 
tower is a fabricated one which can 
be unbolted in a number of sec- 
tions; that the tower must be re- 
erected in another location and 
therefore must not be damaged in 
any respect either during the time 
it is being taken down or while it is 
being moved to its new location. 
That, in brief was the problem 
faced by engineers of the Blue net- 
work when the Office of War Infor- 
mation decided that it wanted to 
use the buildings and the land in 
Bound Brook, N. J. which for the 
past seven years have so well served 
the Blue’s key station WJZ. The 
job was turned over to the Harten- 
stine-Zane Co., which put the tower 
up in 1936. The manner in which 
the work of leveling the big stick 
was carried out during the first 
three weeks of last month makes 
an interesting engineering story. 
First, of course, a considerable 
quantity of gear was moved in. ‘This 
included thousands of feet of steel 


cable, part of which was to be used 
for temporary guys, and a gasoline- 
driven hoist. Before that, workmen 
had been digging for a couple of 
weeks unearthing the extensive 
ground system that radiates out 
several hundred feet from the base 
of the tower. 


The tower itself is triangular in 
shape, 6 ft. 10 in. on a side, the 
same size all the way up to the top 
which is 640 ft. above ground level. 
There are 28 sections each 23 ft. in 
length, the odd footage being ac- 
counted for by the base insulator 
which rests on a sizeable concrete 
foundation. 


Work from inside 


Because the tower is hollow, with 
the various sections bolted together 
instead of being partially welded, 
dismantling operations are rela- 
tively simple, though the operation 
still represents an engineering feat 
of no mean proportions. All the 
work is done from the inside of the 
tower. 

First step is to hoist a gin pole, 
which is 43 ft. in length, assembled 
on the ground from two sections, 0 
the top of the tower. There it is 
securely anchored at about the cen- 
ter of the second section from the 
top, the top section being the one | 
that is coming off first, of course. 


ELECTRONIC INDUSTRIES © November, 1943 


Power is fed to the tower through a feeder system ex- 
tending several hundred feet to the transmitter house 


The gin pole, hoisted together with its fastenings, to the 
top of the tower, is in two sections, assembled on the ground 


Gin pole is started up, Lashings travel up 
remains inside tower with the gin pole 


640 it. Tower 


Tackle is then arranged so that 
after one side of the triangle has 
been unbolted and fastened to the 
top of the gin pole, the whole 
works, gin pole and the loosened 
side piece can be swung out clear 
of the tower. 


In the meantime a long slanting Approximately 150 tons pressure is supported by the base 
cable had been fastened near the insulator, representing weight of tower and strain on guys; 
top of the second section down and this bottom section is not dismantled but is merely unbolt- 
anchored at the ground to a “dead- ed from the foundation and transported to the new location 
man” about 200 ft. from the base of 
the tower. The unbolted section is 
then maneuvered over the run- 
down cable, fastened to it, and slid 
down to the ground where it is 
picked up by a crane and deposited 
on a truck for transportation to its 
new resting place. 

Dismantling proceeds in this se- 
quence, until the whole tower is 
down, top guys being taken off just 
before the work reaches them and 
replaced by temporary guys. The 
bottom section, which bolts to the 
giant base insulator, is not dis- 
mantled. It is merely unbolted 
from the concrete foundation, 
picked up in one piece by the crane 
and lifted to the truck for trans- 
portation. 

It requires approximately three 
weeks, depending on weather con- 
ditions, to completely dismantle the 
tower. Eventually the tower will 
rise in its new location at Lodi, N.- 

J., Which is about 45 miles from its 
recent site at Bound Brook, N. J. 
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SHIELDED ROOM DESIGN 


@ Design, construction and main- 
tenance of critical radio equipment 
has emphasized the need of ade- 
quate test facilities. One such unit 
required, not only by the design 
laboratories but also by mainte- 
nance depots, is an effective shield- 
ed room. 

In a majority of cases, testing 
and design are carried on in loca- 


by FRANK S. McCULLOUGH 


Research Engineer, Vega Aircraft Corp. 


Complete constructional details for building a 
laboratory effectively screened for all work 


tions that are electrically and 
acoustically noisy. These disturb- 
ances may lead to incorrect adjust- 
ment and subsequent failure of op- 
eration at some crucial moment. To 
circumvent this hazard, rooms 
shielded from these disturbances 
are essential. Since such rooms are 
costly, ranging from $400 to $3000, 
some details will aid those contem- 
plating construction of such a 
room. 


Copper sheet best 


Throughout this article the 
wording “shield” or “shielded” will 
be used rather than “screen” since 
the material used for isolating is 
copper sheet rather than copper or 
bronze screen. 

There are a number of reasons 
why copper sheet was used instead 
of copper screen. Since uhf is 
being used more and more exten- 
sively, it has been found that the 
rf penetration with sheet is less 
than with screen. In the manufac- 


Detail of door construction and 
location of ventilating intake 


View inside the room showing 
location of various work tables 


ture of screen, lacquer is applied to 
aid in resisting weathering. This 
causes trouble. The lacquer creeps 
between the wire “cross overs” and 
allows areas of poor conductivity. 
Also in making soldered seams, un- 
less the lacquer is completely 
burned off, the effectiveness of the 
room is seriously reduced. Since 
the rf waves impinging upon the 
walls penetrate only a few thou- 
sandths of an inch, copper sheet 
.004 in. thick is adequate. This 
copper is electrolytically deposited 
and is known as 3-0z. copper, and 
can be obtained in 30-in. widths, 
which makes it easy to apply. 


Single point bond 


The shielding consists of two 
boxes, each one completely contin- 
uous; one within the other. Some 
shielded room users prefer to have 
the inner shield float, but in a ma- 
jority of cases if care is taken, the 
method of bonding the two shields 
at one point is most successful. 
Leaving the inner shield floating 
will allow it to assume some charge 
above ground which will be a haz- 
ard if the personnel can touch both 
boxes at the same time. 

The size of the room need not be 
very large since it is usually im- 
practicable to have more than one 


Outside of room showing isola- 
tion transformer and switches 
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person using it at a time because 
of possibility of interference. A 
convenient floor plan is illustrated 
and is 7 x 12 ft., with a ceiling 
height of 12 ft. This ceiling height 
is desirable when radio compass 
work is to be carried on. A lower 
ceiling could be used but it makes 
the pattern next to the loop more 
complex, and hence more difficult 
to compute. In addition, the higher 
ceiling aids ventilation. 

Wood for the frame is kiln dried 
and thoroughly impregnated with 
raw linseed oil, prior to assembly. 
The linseed oil is for the purpose of 
retarding the dried wood from ab- 
sorbing moisture. Much of the 
wood obtainable nowadays is usu- 
ally insufficiently dried and the 
high moisture content impairs the 
effect of the two shields. In the 
event that kiln dried wood cannot 
be obtained, it might be well to face 
the 2 x 4 pieces with thin bakelite 
strips. 

The frame-work is assembled ex- 
actly as one would build the room 
in a house. Construction will be 
easier if the floor frame is made 
first and the copper sheets fastened 
to it. Then the inner floor, made 
of tongue and groove, is laid. Now, 
using this as a base, the sides can 
be assembled. It might be best to 
mention now that using a width of 
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material less than a surfaced 2 x 4 
(1% x 3%) is not recommended. To 
allow a space between the shields 
narrower than the 3% in. dimen- 
sion will decrease the benefit of the 
two shields. 


Applying the copper 


In order to simplify applying the 
copper, unroll the sheets on the 
floor in lengths that would go 
around the room and solder a num- 
ber of these together. Make a fold 
as shown, lock the strips, and then 
solder. This insures a_ positive 
seam. It is far easier to solder 
these seams while they are on the 
floor than after they are on the 
walls. A 200- or 300-watt iron will 
supply enough heat to allow quite 
rapid soldering. 

After the sections of copper sheet 
have been soldered, they can be ap- 
plied to the framework. Hand 
stapling machines can be used ad- 
vantageously to hold the sheet in 
place until all breaks and corners 
have been soldered and the wall 
covering applied. When the sheets 
are all in place the resistance as 
measured between the two shields 
should not be less than 200,000 
ohms. 

The type of wall covering will be 
dictated by the ambient noise level. 


If considerable noise is encountered, 
the outer and inner walls should be 
covered with Celotex or equivalent 
sound-absorbing material. Before 
applying the wall covering, all vents 
should be blocked in. In the appli- 
cation of the wall covering, care 
must be taken to insure that no 
nails pass from one shield to the 
other. This may be checked by at- 
taching a bell and battery to the 
two sheets. If two nails are touch- 
ing, the bell will ring and those 
nails can be withdrawn. 


Ventilating cut-outs 


Refer to Sections AA and BB in 
the plan for details of the ventilat- 
ing cut-outs. Note carefully that 
the inside and outside vent holes 
are not opposite each other. The 
method shown increases the acous- 
tic and electric paths and so de- 
creases the losses due to cutting 
holes in the sheet. Due to such 
complete isolation a fan is required 
and should be of sufficient size to 
circulate the air every few minutes. 

In calculating the size of the 
vents, keep in mind that wherever 
the sheet is cut through, copper 
screen (18 or 20 mesh) must be 
soldered completely over the hole. 
This is to preserve continuity of the 

(Continued on page 216) 
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Plan for construction of the shielded room showing location of recessed ceiling lights, 
and including detailed method of designing and building screened ventilating openings 
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CALIBRATING 


Application of electronic- 
speeds production testing 
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spring through a piston serves as 
the fixed loading. The loading pis- 
ton not only compresses any spring 
which is in the test chamber 
against an anvil, but also positions 
the armature of an electro-mag- 
netic pickoff (E). 

The pickoff (E) is essentially 
nothing more than a transformer 
with a single primary winding 
(center leg) and two secondary 
windings (on outer legs) connected 
in phase opposition. The pickoff 
armature, which is part of the 
; transformer core, is movable. 
G. . Varying the armature position va- 
ce ries the reluctance of the two mag- 
netic paths and therefore dictates 
whether the upper-coil voltage or 
the lower-coil voltage shall domi- 


i inmycnati 


BRS GA prado ae Sa eh ic ine 


ieee pain See se 


An ingenious electronic control rotates the slotted drum to 
receive springs automatically measured to close tolerance 
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@® A rather unique electronic-me- 
chanical device for separating and 
sorting small instrument springs 
according to their stiffness or 
spring constant (k) has been de- 
veloped by the Sperry Gyroscope 
Co. in cooperation with Aerotronics 
Products Corp., Great Neck, N. Y. 
The springs are small and tedious 
to handle. 

Last fall it was easy to see that 
with a stock backlog of almost a 
million unsorted springs, with de- 
liveries from the vendors exceeding 
the existing sorting capacity, and 
with production demands rising 
sharply, something had to be done. 
Since the marketers of manual ma- 
chines were at the time completely 


snowed-under, and the situation hydraulic head of oil. The pressure , ae 
gave no promise of easing, the pos- of this column when applied to a 2F6- 


sibility of increasing the sorting 
rate by using more operators and 
machines was definitely out. 

The specifications for these 
springs call for them to be pack- 
aged in successive ranges of stiff- 
ness. The relaxed length of all 
springs.was held by the vendor to 
a very close tolerance, plus or 
minus .005. Therefore, if the relaxed 
length of all springs were to be 
assumed practically to be constant, 
then the deflection of a spring un- 
der a fixed load would be inversely 
proportional to the spring stiffness. 

In the appended box diagram, 
an oil column is indicated. This oil 
column is fed from a reservoir 
which holds a constant height or 


Block diagram showing components used in the spring cali- 


brating equipment and the manner in which the device functions 


nate. 


Dimensions of instrument 
springs to be calibrated 
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mechanical equipment 
and improves accuracy 


Since the pickoff primary is ex- 
cited with 115 volts, 400 cycles, the 
resultant secondary signal is a 400 
cycle carrier with amplitude pro- 
portional to the armature displace- 
ment from center, and phase de- 
pendent upon the direction of dis- 
placement from center. The sort- 
ing problem resolves itself into two 
general functions: one, of getting 
the jumbled springs into and out 
of the test chamber in an orderly 
fashion, and two, of sorting each 
spring into the correct stiffness- 
range slot. If we follow the block 
diagram, both the problem of sort- 
ing and the elements of this par- 
ticular solution are more easily un- 
derstood. 

A spring is automatically scooped 
from the hopper, slid into a chute, 
and ied into the test chamber. The 


the relaxed 


piston 
spring from a length “L” to a new 
length of “L-prime;” the pickoff 


compresses 


armature moves a length “delta 
L.” A displacement signal propor- 
tional to “delta L” is fed into a 
phase-sensitive amplifier (push-pull 
6K7’s into push-pull 6L6’s) which 
supplies power to a three-phase in- 
duction motor. 

The three-phase induction motor 
drives a slotted drum located be- 
neath the test chamber slowly 
around until a cam on the peri- 
phery of this drum has wiped out 
the displacement signal by moving 
the pickoff coil assembly to a posi- 
tion again even with the previously 
displaced armature. 

As this occurs, the input signal 
voltage and the amplifier output 
voltage developed across points “1” 
and “2” of the three-phase motor 
drop to zero. It will be noted that 
this output transformer feeds volt- 
age also to a Class “C” push-push 
amplifier stage, 117L7-GT’s. When 
the grid signal voltage to this push- 
push stage drops, the average plate 
current is also reduced. This plate 
current drop results in reduced 
bias on the 885 feed-and-release 
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Diagram showing arrange- 
ment of calibrating equipment 


thyratron which then fires, throw- 
ing on the relay in the 885 cathode 
circuit. This relay engages an elec- 
tric clutch which causes a continu- 
ously-running de motor to (1) draw 
back the anvil, (2) release the 
spring into the correct chamber of 
the drum, and (3) scoop up and 
feed another spring into the test 
chamber. The cycle is then ready 
to repeat. 
(Continued on page 220) 


Complete wiring diagram of the electronic-mechanical spring calibrating equipment ° 
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WAVEFORM ANALYSIS 


How to determine average values, RMS values, and 
harmonic amplitudes of common recurrent waveforms 
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@ Recurrent pulses of many time- 
amplitude shapes are in use for 
a testing and other purposes. The 

SiN X wo more common and most often used 
PLOT OF #(@)= (S44) (x sas RADIANS) 6 pulse shapes include the square, 
trapezoid, triangular, semi-sine, and 
sawtooth waves. While these and 
es ee other recurrent non - sinusoidal 
Si A Lr waves can be analyzed by the 


TT a | ep odeed Be : 5 
ss sn Fourier Series, the process becomes 
| — ——t+—t Set 


Bu’? SBER SEE tedious when large numbers of har- 
et bei! 1 monics are present in the wave. For 
Bee Sea the common, more often used 
shapes, the average value, the RMS 
value, and the amplitude of the nth 
harmonic may be determined from 
the data presented here. 

These charts are from the new 
handbook “Reference Data for 
Radio Engineers,” prepared by the 
engineers of the Federal Telephone 
and Radio Corp. This new book was 
reviewed in the October issue of 
Electronic Industries, page 218. 


ener, EEN 


f (x) 1S AN EVEN FUNCTION 
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2. Symmetrical Trapezoid Wave 
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The symbols used are defined as follows: 
pulse amplitude r = pulse decay time 
periodicity n = order of harmonic 
pulse width C, = amplitude of nth harmonic 
pulse build-up time 4, = phase angle of nth harmonic 


ys 
» 
average value of function / F (t) dt 
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A = root-mean square value of function — 
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4. Isosceles Triangle Wave 
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6. Sawtooth Wave 
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10. Full Sine-Wave 
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Eleetronie Tubes on the Job 


Intrusion Detection 


An effective type of “intrusion 
detection,” as it is termed by oper- 
ating engineer P. C. Pray, is being 

. used by the New England Power 
Co., for the protection of its prop- 
erty in Boston. In its simplest as- 

= pect it consists of a capacity bal- 
anced circuit. When anyone ap- 
proaches within a couple of feet of 
| insulated antenna wires surround- 
| ing the plant, the balance is upset, 
tripping a relay which turns on a 
| battery of flood lighting lamps. 

f Equipment was made by the 

Browning Labs., Winchester, Mass. 


Car Theft Alarm 


Theft from parked automobiles 
would be less likely if alarm equip- 

» ment designed by A. Edelman, Pho- 
' tobell Corp., 116 Nassau Street, New 
York, was more widely in use. The 
alarm consists of high voltage gen- 
erating equipment operating from 
the car battery which “charges” the 
whole car with “static” electricity. 


When any unauthorized person 

Despite a noise level of approximately 87 db, music is being used effectively as an touches the car, discharge of the 

aid to production in the main machine shop at the Wright Aeronautical Corp. = «,_. ic” er iz ‘ 

Lockland, Ohio. Arrow indicates location of the speaker, installed by Operadio Mfg. ‘gegoed d 5 yg As yr a e ow tel 

Co., St. Charles, Ill. Below: Use of germicidal ultra-violet rays in Westinghouse von be the car horn Under one 

lant to prevent spread of foot infections . 

4 of the fenders there is a discharge 
button, location of which is known 
only to the owner. This permits 
the owner to unlock and enter the 
car without setting off the alarm. 


If the Shoe Doesn’t Fit 


eA new use for germicidal ultra- 
violet tubes is in the industrial 
Shoestore of Westinghouse’s East 
Pittsburgh, Pa., works. About 1,000 
pairs of steel-capped safety shoes 
are sold to the workers each month. 
As a safeguard against the spread 
of foot infections, shoes tried on 
and found not to fit are treated to 
a few minutes’ exposure to the 2537 
Angstrom units radiation of the 
horseshoe-shaped tubes shown. 


Hoover, Jr., Improves Oil 
Prospecting Process 


Improvements onthe “artificial 
earthquake” method of petroleum 
prospecting, which may help to re- 
plenish the nation’s dwindling sup- 
ply of oil, have been patented by 
Herbert Hoover, Jr., and his col- 
leagues, Charles Gill Morgan and 
Norman J. Christie. 

The patent outlines a method for 
continuous exploration of rock lay- 
ers below the earth’s surface by set- 
ting off explosives, then picking up 
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the man-made earthquake waves 
as they are reflected back to the 
surface from rock beds. From this 
pattern of sound waves it can be 
interpreted where oil-bearing re- 
gions are likely to be found. 
Heretofore such continuous ex- 
ploration in these areas has been 
considered unpractical, forcing en- 
gineers to depend on less reliable 
methods. The improved procedure 
is covered by patent 2,329,721, and 
assigned to the Consolidated Engi- 
neering Corp. of Los Angeles. 


Electrical Tests Classify 
Mica for Capacitors 


Recent work by Bell Telephone 
Laboratories for the War Produc- 
tion Board under the direction of 
J. R. Townsend, in the develop- 
ment of electrical test methods pro- 
posed by K. G. Coutlee for classi- 
fying block mica quality for use in 
capacitors, has opened an entirely 
new approach of quality control of 
mica based on functional require- 
ments, reports F. J. Given in Bell 
Laboratories Record. 

A prime requisite of capacitor 
mica is that it must have no veins 
or spots that are electrically con- 
ducting. That property is easily es- 
tablished by laying a specimen of 
block mica on a metal plate of a 
testing instrument and running an 
electrically charged test point over 
the surface. A spark coil supplies 
the high voltage and if there is 
electrical conduction a visible glow 
or sparkle takes place and the piece 
is discarded as unsuitable for 
capacitor use. 

After the spark test has been 
passed the next question is, “How 
much energy is lost in the material 
at the high frequencies now used 
in radio?” A specimen of block 
mica is placed between two metal 
plates of an electronic testing in- 
Strument and a high-frequency 
voltage applied. A direct measure- 
ment of the electrical loss is then 
read on a meter. The amount of 
loss indicates the grade of capaci- 
tor for which the material will 
qualify. 


Tests prove satisfactory 


Samples of relatively poor quality 
(as judged by visual standards) 
from several domestic mines have 
been made up into condensers. 
Subsequent measurements in the 
Laboratories showed that the cor- 
relation between the electrical tests 
on raw material and finished 
capacitors were satisfactory and 
that the films from the poorer 
quality block appear suitable for 
many capacitor applications. 

These preliminary tests on block 


fairly reliably the electrical quality 
of film that can be split from it. 
This means that it should then be 
possible to use the two testing in- 
struments which are battery oper- 
ated and portable, at the mine and 
in the processing plant, to sort out 
material for various end uses with 
the expectation of good results. 

The greatest immediate promise 
of this proposed system is the re- 
lease of stocks of mica for capaci- 
tor use which are now standing idle 
due to uncertainty as to exact qual- 
ity by visual classification. At the 
request of the War Production 
Board, an extensive commercial 
manufacturing trial of capacitors 
made with such mica classified for 
electrical quality by the proposed 
system is now in progress under the 
direction of the Bell Telephone 
Laboratories. 


Spotting Vibration 
Troubles 


An electronic vibration-velocity 
meter was called in to detect the 
cause of vibration in grinding ma- 
chines at the plant of John Bath 
& Co., Worcester, Mass., manufac- 
turers of precision taps. The vibra- 
tion in one machine in particular 
was causing a large number of re- 
jects. 


Gears caused trouble 


An investigation made with the 
aid of the instrument revealed that 
a set of gears in this machine, ap- 
parently in good condition, caused 
the vibration. Replacing the gears 
eliminated the difficulty. The 


Vibration velocity meter amplifier; 
mits measurement of both intensity 


mica samples appear to indicate “a 
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Bath concern also found the meter 
valuable for locating low-vibration 
areas in its plant, thus facilitating 
the placing of new equipment in 
areas where maximum operating 
efficiency was assured. 

Consisting of-a vibration pickup 
and electronic amplifier, this Gen- 
eral Electric unit measures vibra- 
tion velocity and, together with an 
integrating unit, vibration displace- 
ment. The vibration is analyzed 
graphically, if desired, by the use 
of an oscillograph fed by the am- 
plifier. 


Electronic Fiber Testing 


In Research Paper No. 1546, US. 
Department of Commerce, National 
Bureau of Standards, A. M. Sookne 
and H. A. Rutherford describe an 
autographic load elongation appa- 
ratus for fibers. The instrument 
records the dependency of elonga- 
tion of an individual fiber on the 
load, and vice versa. 

One end of the fiber under test 
is attached to one beam of a bal- 


‘ance and the other end to a mov- 


able platform. A movable chain 
constitutes a variable load for the 
other side. of the balance. The 
fiber may be either elongated or 
loaded continuously by automatic- 
ally moving the platform or the 
chain. At the same time a photo- 
electric control maintains the bal- 
ance pointer at zero, and a record- 
ing system is operated. For con- 
stant rate of elongation the load 
is recorded continuously, but for 
constant rate of loading the elon- 
gation is only recorded at intervals. 


pickup on bed of machine at left per- 
of vibration and direction of movement 


On V-Cut Quartz 


J. E. Benson (Amalgamated Wire- 
less of Australia Technical Review, 
Vol. 6, No. 2, 1943) 


V-cut quartz crystals are plates 
having one side in the direction of 
the crystallographic x-axis; the 
normal to the plate is at an angle 
V to the z-axis. While a general 
account of modes of vibrations is 
given, the frequency jumps with 
temperature in the thickness or 
X,-shear mode of V-cut crystals is 
particularly investigated. It is at- 
tributed to interference from other 
modes as indicated by the corre- 
sponding equations and a compari- 
son of the calculated and observed 
frequencies. Design considerations 
are deduced. 


Space-Current 
in Vacuum Tubes 


B. J. Thompson (IRE Proceedings, 
September, 1943) 


A survey of the knowledge of 
space charge and potential distri- 
bution in plane and cylindrical di- 
odes is given. Effects of initial 
electron velocities are considered. 
Triode behavior is also studied. 


On Electron Lenses 


R. G. E. Hutter & L. Morton (Phys- 
ical Review, September, 1943) 


The contents of two papers is re- 
ported which were read at the 
Stamford Meeting of the American 
Physical Society on July 10, 1943. 
They deal with the validity of lens 
equations and magnification for- 
mulas of light optics for electron 
lenses and with optimum condi- 
tions for apertures of magnetic 
electron lenses of a particular field 
form. 


On Inductance-Coupled Stages 


K. R. Sturley (Wireless Engineer, 
London, September, 1943) 


Generalized selectivity, phase 
shift, and trough and peak trans- 
fer impedance curves are developed 
for mutual-inductance coupled 
tuned stages of differing Q, L and 
C values but having a common 
resonant frequency. The curves are 
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given as a function of the off-tune 
frequency for selected values of 
coupling coefficient and magnifica- 
tions of primary and secondary cir- 
cuits as parameters. 


DC/AC Converter 


T. A. Ledward (Wireless World, 
London, August, 1943) 


The action of the dc/ac con- 
verter is based on the polarization 
of converter cores X1, Xe. For zero 
de input the currents through the 
two sections of winding B are bal- 
anced. Upon application of dc, this 
balance is upset and cores Xi, Xe 
become polarized producing even 
harmonics in the alternating flux 
which is established by oppositely- 
connected ac exiting windings ,Ai, 
As. Normally no voltage is induced 
in winding C, but the polarization 
in X,, X2 due to winding B is in 
the same direction so that the even 
harmonic components of flux are 
additive and an even harmonic 
voltage is induced in C. This volt- 
age is amplified and may be recti- 
fied if desired. 

The two windings B and C may 
be replaced by an autotransformer 
divided into sections and coupled to 
two push-pull connected tubes 
through another transformer. Cali- 
bration curves were taken with this 
circuit arrangement and an output 
of 177 volts and 31.5 mA RMS was 
obtained for an input of 100 mV. 
The sensitivity may be increased by 
the use of feedback or additional 
amplifier stages. Details of the 
converter core assembly made of 
Stalloy are given. 


DC/AC converter with high 
impedance tube input circuit 
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SURVEY of WIDE READING 


Electronic news in the world’s press. Review of engineer- 
ing, scientific and industrial journals, here and abroad 


Magnetic Properties 
of Magnetites 


E. F. Herroun (Proceedings of the 
Physical Society, London, Vol. 55, 
Part 4, No. 310) 


Comparative measurements of 
permeability and coercivity of solid 
and powdered magnetites were car- 
ried out and the results are given 
in tables. The powders were either 
mixed with a binding material and 
compressed so as to form rectangu- 
lar bars or were used in tubes. 

The effects of powdering were 
found to be the following: permea- 
bility is reduced by powdering, 
the reduction being greater in pro- 
portion for magnetites of higher 
initial permeability; maximum per- 
meability is reached at higher 
forces with powders than with sol- 
ids; coercivity is increased in the 
case of magnetites of low initial co- 
ercivity, but decreased with those 
of high coercivity, while for some 
of intermediate value there is very 
little change. 


A note is added on the remanent 
magnetism acquired by a bar of 
magnetite or self-hardening steel 
cooled in a magnetic field. 


Camera for Stereoscopic 
Microradiography 


G. L. Clark and R. W. Eyler (Re- 
view of Scientific Instruments, Sep- 
tember, 1943) 


An adapter has been designed 
which may be fastened to standard 
X-ray tubes to permit the taking of 
stereoscopic micrographs. When 
viewed with a stereoscope, two as- 
sociated pictures give an idea of the 
three-dimensional distribution of 
the constituents of the specimen. 
Details of the apparatus are given. 


Losses in Powder-Cored Coils 


V. G. Welsby (Electronic Engineer- 
ing, London, September, 1943) 


A suitable equivalent circuit is 
set up representing the inductance 
of the coil, the associated dec resist- 
ance of the winding, the ac losses 
in core and winding, the winding 
capacitance and dielectric losses in 
the insulation. Assuming some of 
the constants to be small as 
compared to others, simplifications 
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of the rather complicated expres- 
sions for the effective inductance 
and resistance of the coil are ob- 
tained. 

Based on these equations, the 
constants of a coil as usually meas- 
ured are discussed and the various 
effects caused by the different im- 
pedance components considered. 
Changes in the effective resistance 
and inductance of coils resulting 
from screens, eddy current losses in 
the winding and magnetic losses in 
the core are explained in detail. A 
graphical analysis based on meas- 
urements for evaluating the various 
core-loss coefficients is given and 
possible errors are indicated. 
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Cathode ray tube voltmeter 


CR-Tube Voltmeter 


Z. V. Harvalik (Review of Scientific 
Instruments, September, 1943) 


An RCA 913 cathode-ray tube 
has been adapted for the determin- 
ation of low radio frequency or dc 
potentials with a very low power 
input. To read the deflection, the 
cathode ray screen is viewed 
through a microscope, but the 
Structure of the fluorescent screen 
does not permit an accurate read- 
ne if the magnification exceeds 30 

mes. 


To obtain an exact reading of the 
beam deflection, external deflection 
Plates ED;, ED2 (made of copper) 
are pressed against the screen of 
the tube in a distance of 1 mm. 
apart. A bright grain on the fluo- 
rescent screen is arbitrarily chosen 
as reference grain and the beam 
moved to the edge of this grain by 
adjustment of the potential on the 
internal deflection plates, Di, Do, 
D;, D4. The grain is still bombard- 
ed by electrons and is therefore 
fluorescent. Then the potential to 
be measured is applied to the ex- 


ELECTRONIC INDUSTRIES @ November, 1943 


ternal deflection plates causing the 
beam to move and the grain to stop 
fluorescing. A compensating poten- 
tial on the internal deflecting 
plates is adjusted until the refer- 
ence grain again becomes fluo- 
rescent; the compensating poten- 
tial is measured by a millivoltmeter. 
The system is calibrated by apply- 
ing known voltages to the external 
plates. 


If a magnification of 900 times is 
used, the sensitivity is 0.01 volt, and 
it is stated that if specially de- 
signed tubes with excellent vacuum 
and low plate potentials were used, 


the sensitivity could be increased _ 


to at least 0.001 volt. Another ad- 
vantage of this external plate sys- 
tem is its very high input impe- 
dance. 


Fourier Analysis 


M. A. S. Ross (Nature, London, Sep- 
tember 11, 1943) 


A method to evaluate the Fourier 
series coefficients up to the thir- 
tieth is explained. Use is made of 
Bessel’s solution for the coefficients 
involving sixty values of the func- 
tion to be analyzed at successive in- 
tervals of a sixtieth of a period. 
The required sine and cosine terms 
times all values of the function 
from 1 to 99 had originally been de- 
veloped and made available by C. A. 
Beevers and H. Lipson for comput- 
ing Fourier synthesis. The whole 
process of calculating and check- 
ing a Fourier analysis can be car- 
ried through for twenty-nine har- 
monics in less than two hours. 


Recurrent-Surge Oscillograph 


E. L. White (Journal of Scientific 
Instruments, London, August, 1943) 


A recurrent-surge oscillograph 
combines the functions of generat- 
ing periodic voltage surges to be 
applied to the circuit under test, 
and of operating the oscillograph so 
that the recurrent traces are super- 
imposed on the fluorescent screen. 


The particular high-speed oscil- 
lograph designed has a time base 
covering a range of sweep speeds 
from 200 to 0.5 mm/zsec. at a re- 
currence frequency of 100 sweeps 
per sec. A single sweep is obtained 
by applying a positive tripping 
pulse to the grid of G. so that the 
latter becomes ionized. Cg. then 
discharges through the tube and 
resistor Rg, generating a positive 
voltage across Rg and making the 
grid of G,; positive with respect to 
its cathode, thereby initiating a 
discharge in G,; which in turn 
causes Ge to conduct. The balanced 
sweep circuit including G, and Ge 


generates a time base voltage of 
the form e = E—*/G:, resulting in 
a reduction of speed of about 25 
per cent during the traverse. Since 
the timing scale is calibrated by a 
timing calibration, this change in 
speed is tolerable. 

It is arranged that impulse waves 
and timing oscillations are gen- 
erated by alternate pulses from Ro, 
so that both traces can be inspect- 
ed simultaneously on the screen. 
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Diagram of recurrent- 
surge oscillograph 


The impulse generator develops 
negative pulses of 1/50 or 1/5usec. 
If desired, a chopping circuit may 
be connected to the impulse gen- 
erator. The three alternative trans- 
formers T;, Te, Ts of the timing 
oscillator are tuned to 1 me, 500 
and 100 ke, respectively. The 
return strokes of the time base 
circuit form a zero voltage line. 
Switch Se permits obtaining a rec- 
ord of the impulse voltage applied 
to the circuit under test. 


On Buna S Compounds 


A. H. Selker, A. H. Scott and A. T. 
McPherson (Journal of Research of 
the National Bureau of Standards, 
September, 1943) 


Tests with Buna S compounds 
containing gilsonite are reported. 
These compounds have properties 
that render them suitable for the 
insulation of communication cables, 
the principal objection being their 

(Continued on page 212) 
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WHAT'S NEW 


Devices, products and materials the manufacturers offer 


“Plasticeramic”’ 


Printloid, Inc., 93 Mercer Street, New 
York, has recently developed ‘“Plasti- 
ceramic,’’ a plastic insulating material 
closely related to polystyrene, now avail- 
able in sheet form. It is claimed to have 
better machining qualities and the ability 
to withstand approximately 20 deg. F. 
higher temperature than polystyrene with 
almost equal electrical characteristics at 
high frequencies. It can be supplied in 
the form of articles machined to speci- 
fications from extruded rods ranging in 
diameter from 3/16 in. to % in. 


Motor Generator 


A new motor-generator has been re- 
leased by the Electric Indicator Co., 110 
Parker Ave., Stamford, Conn. Model L32 
operates on 6-volt de input; ac output, 
1-, 2-, or 3-phase, varies with speed. 
Housed in black, synthetic-enameled alu- 
minum, with speed regulator and resist- 
ance, the generator’s speed is controlled 
within 1 per cent for 25 per cent vari- 
ation in input or load, and will deliver 
27 volts, 2-phase ac at 2400 rpm. 


The model measures 64 x2 in. diam- 
eter, weighs 32 oz. and is base mounted. 
It is equipped with a single 5/16 in. shaft, 
with 1 in. shaft extension from front of 
case. 


High Speed Fasteners 


The Camloc Fastener has been devel- 
oped to meet the special demands of the 
airplane industry to secure cowl panels 
and access doors that must be operated 
quickly or frequently. They are flush 
mounted, light weight, heavy duty fas- 
teners, fast in installation and requiring 
but a quarter turn to lock or unlock. 
They are adaptable to straight or curved 
sheets of metal, plastic or plywood. Man- 
ufactured by Camloc Fastener Corp., 420 
Lexington Ave., New York. 
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WODEL 33-F FREQUENCY METER 
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Frequency Meter 


A new 400-cycle vibrating reed fre- 
quency meter, with a longer reed mount 
and both its driving coil and permanent 
magnet placed near the outer limit of 
the free ends of the reeds, has been de- 
veloped by J-B-T Instruments, Inc., 441 
Chapel St., New Haven, Conn. It is a 
single window type in a black metal case 
for flush panel mounting. Accuracy— 
+0.3 per cent under normal operating 
temperatures. Minimum voltage — 100. 
Power consumption—1.75 watts. 


Plastic Insulating Grommets 


A new line of phenolic plastic insulat- 
ing grommets, available in four standard- 
ized sizes, has been developed by Creative 
Plastics Corp., 970 Kent Ave., Brooklyn 5, 
N. Y¥. Holes are concentric, with all cor- 
ners chamfered, avoiding wire chafing. 
All threads are clean and lubricated. To 
promote easy gripping and conservation 
of assembly time, all parts are matte 
finished. 


Resonance Indicator 


Erco type MW-60 resonance meter is a 
rectifier type vacuum tube voltmeter com- 
pletely self-contained in a. very small 
water- and dust-proof plastic housing in- 
geniously arranged to slide along parallel 
rods so that optimum impedance match- 
ing can be obtained between a tuned 


circuit and the indicator. A sliding tun- 
ing bar permits resonating the parallel 
rods to any desired frequency between 
130 and 600 me. The device provides a 
sensitive, convenient and accurate means 
of determining resonance in oscillators, 
of detecting standing waves, etc., and as 
a piece of test equipment for checking 
uhf transmitters. The indicator depends 
for operation on an RCA type 957 or 958 
tube energized by a single standard flash- 
light cell enclosed within the case. Man- 
ufacturer is Erco Radio Laboratories, 
Inc., Fenimore Avenue, Hempstead, N. Y. 


Receiver Kit for Training 


Allied Radio Corp., 
Blvd., Chicago, has developed a radio 
receiver kit for illustrating theory and 
practices now being covered in basic or 
pre-induction radio training. It is now 
available to all schools and colleges con- 
ducting war training programs. This 5- 
tube kit permits progressive study of 
basic receiver subjects such as rectifica- 
tion, filtering, detection, rf, if and af 
amplifications, etc. The kit consists of 
all necessary parts, wire, hardware, 
solder, tubes, and speaker for the con- 
struction of a 5-tube ac-dc superhet re- 
ceiver. 


833 West Jackson 


Manufacturers of products intimately re- 
lated with the electronic field are invited to 
submit brief technical descriptions of new 
items placed on the market. Such descriptions 
may be accompanied by small electros, not 
exceeding 2 inches in width, or by shar? 
photographs on glossy paper.—Editor. 
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“It pays to have rigid specifications — eh boys?”... 


rkapsi 
SORMRMMGEE: 8 ew 6% 

When measuring aesthetic curves, or 
when conducting electrical and mechan- 
ical tests on vacuum tubes, the more 
stringent the adherence to accepted stand- 
ards, the more desirable the resulting 
selection. 

Impracticable as it is to manufacture all 
tubes of a given type exactly alike, it is 
possible to insure against slight meter in- 
accuracies and the human element by 


observing specification tolerances tighter 
than customers’ requirements. Each Hytron 
tube is thus made to fit precisely the cir- 
cuit constants with which it must operate. 
For example, strict observance of specifi- 
cations for grid-to-plate capacitance makes 
easier the adjustment of tuned circuits to 
any Hytron tube of the chosen type. 


Simplify your design problems for initial 


and replacement tubes by taking advan- 
tage of Hytron’s insistence upon close 
tolerances, Specify Hytron. 
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High Vacuum Gages 


A new electronic instrument, the Tele- 
vac, will measure by both thermal and 
ionization gages and record high vac- 
uums during production processes. Safety 
devices prevent the ionization gage fila- 
ment from being turned on until a pres- 
sure of 10 mm. of mercury is reached. 
The filament is also automatically turned 
off should the pressure rise above 10-* 
mm, after the gage has been turned on. 
The instrument has two ranges, one from 
0 to 10-* mm. (0-100 microns) as meas- 
ured by the thermal gage. The low range 


of the instrument, when using the ioniza- 
tion gage, can be varied over wide limits 
to suit the requirements of the customer. 
The range of the standard ionization gage 
is from 0 to 4x10 mm. of mercury 
(0-0.4 micron). Accurate readings can 
be obtained down to 10-* mm. (.001 mi- 
cron). The ionization gages have long 
life and are interchangeable without cali- 
bration. The thermal gages are of the 
Pirani type. Complete unit, with recorder, 
is housed in a steel cabinet measuring 
14x 24x86 in. The indicating and re- 
cording scale is 10 in. long. Manufac- 
tured by George E. Fredericks, Beth- 
ayres, Pa. 


Telegon Rotatable Transformer 


A recent development in eléctronic con- 
trol, particularly for aircraft, is the use 
of Kollsman Telegon units as rotatable 
transformers where only extremely low 
torque is available or where compactness 
and lightweight are important require- 
ments. 

Most applications of this sort call for 
feeding a high frequency alternating cur- 
rent into the rotor excitation winding, and 
taking an induced voltage from the 2- 
phase winding which varies roughly pro- 
portional to angular movement. This volt- 
age is amplified and fed to a variety of 
devices. An application for the Telegon 


would be field control in an Amplidyne type 
unit. With a rotor weighing only .06 oz., 
jewel bearings and precision construction, 
the Telegon units operate with probably 
less torque than any other similar unit 
manufactured. The complete weight of the 
unit is only 5 oz. 

Most commonly used is the Telegon, 
Type 315S-971, operating at 110 volts, 400 
cycles, requiring an input current of .018 
amp. and input power of 1.3 watts. It has 
six external solder terminals. Other units 
are available operating from 85 volt, 400 
cycle or 26 volt, 400 cycle sources. Made 
by Kolisman Instrument Division, Square D 
Co., 80-08 45th Ave., Elmhurst, N. Y. 


Improved Pickup 


This new pickup (No. 3000 B) for de- 
tonation studies on internal combustion 
engines has a bayonet type socket which 


provides quick, reliable contact between 
connection cable and pickup. Adapter 
adjustments are much simpler because 
of the use of two set-screws which re- 
place the older type hexagonal nut. The 
pickup coil has special impregnation to 
withstand operating temperatures of 350 
deg. .It is engineered to provide quick 
replacement of either diaphragm or coil 
and operates at constant polarity. Manu- 
factured by Electro Products Labora- 
tories, 549 West Randolph St., Chicago 6, 
Til. 


Interlock Switch 


A new door interlock switch, designed 
as an emergency device to interrupt con- 
trol circuits where access doors are 
opened when the power is on, has been 
developed by the Specialty Division of 
the General Electric Electronics Depart- 
ment at Schenectady, N. Y. 


It has a carrying capacity of 10 amp, 
110 or 220 volts ac or dc, and an emer- 
gency opening capacity of ac 7% amp, 
110 or 220 volts; de on low inductive cir- 
cuits, 5 amp, 125 volts; 24% amp, 250 volts. 

Application covers a wide range where 
doors, windows or covers must be inter- 
locked for the protection of the equip- 
ment and safety of the personnel. For 
example, doors on radio transmitters, 
X-ray and therapeutic machines, burglar 
alarms, and signal controls for fire doors. 


Silver Mica Capacitors 


Types 830 and 831, special purpose oil- 
impregnated silver mica capacitors for 
use in high frequency applications, are 
manufactured by Centralab, Division 
of Globe-Union, Inc., Milwaukee, Wis, 
Capacities range from 65 mmf to a maxi. 
mum of 500 mmf. Both types are made 
of mica disks, individually silvered for 
maximum stability and stacked to elim. 
inate any “book’’ effect. The assembly 
is vacuum-impregnated with transil oil 
The outside metal ring or cup connects to 
one plate of the capacitor, the center ter. 
minal connects to the other plate by 
means of a coin silver rivet. Other metal 
parts are silver-plated brass. 

Type 830 has a metal cup holding the 
mica capacitor and is assembled to 4 
threaded brass mounting stud with a ter. 
minal in the center. Stud, terminal ani 
shell are electrically connected. 

Type 831 is of ‘“lead-through’’ con: 
struction. There is a center terminal on 
each side making contact to each othe 
and to one plate of the capacitor by 
means of a coin-silver rivet. The othe 
capacitor plate contacts the outside meta 
shell or ring. 

General specifications of types 830 ani 
831 are: voltage 1300 vdc test, 500 vde 
working. 


Stellite Alloy Parts 


An alloy of tungsten, chromium, and 
cobalt is being offered by Haynes Stellite 
Co., Kokomo, Ind., a unit of Union Car- 
bide & Carbon Corp., in a form adapt- 
able to instrument-bearing pivots, phono- 
graph and recording needles, needle 
valves, and similar applications. This stain- 
less metal is resistant to many corrosive 
media and all normal atmospheric condi- 
tions. As it is not possible to machine it 
in small parts, these are cast close to size 
and approximate shape and finished by 
grinding, and lapping if necessary. 

The properties of this alloy, according 
to the manufacturer, include a _ tensile 
strength of approximately 65,000 Ib. per 
sq. in., a hardness of Rockwell C-60 to 
C-62, high resistance to wear, a low C0- 
efficient of friction, the ability to take 
a high polish, and resistance to corro- 
gion, whether from atmospheric condi- 
tions or chemical agents, such as water 
solutions of various salts, alkalies, and 
acids. Easily fabricated and _ virtually 
non-magnetic, the alloy can readily be 
brazed or welded to steel or other base 
metals, for use in instruments or mechan- 
isms where non-magnetic, corrosion- and 
wear-resistant parts are essential. The 
alloy is being furnished in many cast 
forms, such as pins for pivots and shafts, 
which are centerless-ground to specified 
diameters. 
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“I won’t believe those pictures really talk til I-hear it myself!” 


IN THOSE DAYS YOU DIDNT CALL IT 


. . . but the first “‘talkies’’ were just as unbelievable in their time as 


the electronic miracles that are revolutionizing war today . . . and may 
revolutionize business for you tomorrow! When you need help on electronic applica- 
tions to your product or process, remember Operadio was first to offer an alternating 
current operated theatre amplifier for the ‘‘talkies” —the type universally used today. 
Operadio designed and built the first commercial portable radio, and has continuously 
developed electronic products for other industries for many years. So bring your electronic 
problem to Operadio even though war work must naturally take precedence today. 


OPERADIO PLANT BROADCASTING FOR MUSIC AND VOICE-PAGING 
. . . FLEXIFONE INTERCOMMUNICATION 


oPERADIo 


OPERADIO MANUFACTURING COMPANY, ST. CHARLES, ILL. 
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SYMBOL OF ELECTRONIC P EXCELLENCE SINCE 1922 a 


Copper Coaxial Cable 


Soft temper copper coaxial cable (% 
in.) may now be obtained from the An- 
drew Co., 363 E. 75th St., Chicago, in 


octamer 


continuous lengths up to several thou- 
sand feet. The cable is wound on wooden 
reels and is electrically identical to rigid 
cables of the same size. It is easily un- 
coiled and bent by hand to the desired 
contour; connectors, junction boxes and 
expansion fittings are not necessary. The 
cable may be fitted at the factory with 
special glass-insulated terminals and 
shipped under pressure. 


Voltammeter 


Associated Research, Inc., 231 South 
Green St., Chicago, has manufactured a 
new voltammeter, a portable combination 
ac voltmeter and ac ammeter in a metal 
carrying case with leather handle. The 


cover is hinged and contains space for 
a doughnut type transformer which is 
used in the higher ampere ranges. 

The instrument is designed to give with 
its 8-amp. ranges and 3-v. ranges com- 
plete coverage in amreres from .2 to 500 
amps. ac and 0-150, 0-300, 0-600 v. ac. 


Adjustable Time Relay 


A combination of two hermetically 
sealed units, both of which are safe 10 
explosive and corrosive atmospheres, is 
being produced by Durakool, Inc., Elk- 
hart, Ind. The principle of operation is 
electronic, assuring freedom from trouble 
caused by mechanical lag or wear, and 
the load is carried by a mercury relay. 
The only moving part is the steel-encased 
plunger working in a hydrogen pressure 
atmosphere displacing the mercury. 

Time settings are continuously variable 
within the range, covering from .05 t0 
0.5, 0.10 to 10, and I to 100. 
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Stupakoff produces a complete line of 
© ee : ” P ° 
precision, “radio grade”, low loss insulators 


“for great made of Steatite and other materials 
achievement’”’ 


Back The Attack— Buy War Bonds 
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NEW PATENTS 


Summaries of inventions relating to electronic uses 


Note: Date application was Filed shown 
by (F). Date patent Issued, (1). For 
the reader’s convenience, patents most 
recently issued are presented first 
within their specific classifications. 


TRANSDUCERS 


Magnetostriction Microphone 


It is intended to broaden the band- 
width of the mechanical resonance char- 
acteristic of magnetostriction bars to ob- 
tain uniform response over a desired fre- 
quency range, without impairing the sen- 
sitivity by additional damping. One end 
of the bar or tube is cut at right angles 
and attached to the piston 3 of the dia- 
phragm and the other end is cut oblique- 
ly. The bar can be made up of a plural- 


ity of narrow bars of unequal lengths 
and may have a mass 2 soldered to it. 
Experience shows that the microphone 
using the resonance of such a bar retains 
its sensitivity with an increase in the 
width of the pass band of 50 per cent 
to 100 per cent, useful in listening to sub- 
marine noises. Y. Rocard, Alien Prop- 
erty Custodian, (F) Feb. 24, 1940, (1) 
Aug. 31, 1943, No. 2,328,496. 


Piezo-electric Transducer 


Inverse feedback is provided to com- 
pensate for the non-linearity in the oper- 
ation of piezo-electric motors, whether 
due to hysteresis, variation in temperature, 
non-linear response to voltage or fre- 
quency, or other causes. In the system 
for the recording of speech shown in the 
drawing, the crystal is driven by the 
voltages applied to electrodes 11, 12. 
Feedback voitages generated by the crys- 
tal are derived from a second pair of 
electrodes 13, 14; these voltages are di- 
rectly proportional to the bending of the 
crystal, and when fed back, reduce dis- 
tortion. A network having a desired fre- 
quency characteristic may be inserted in 
the feedback path. W. P. Mason, Bell 
Telephone Labs., (F) March 30, 1940, (1) 
Aug. 31, 1943, No. 2,328,478. 


INTERCOMMUNICATION 
SYSTEMS 


Two-Way Communication 


The two-way amplifier channel is de- 
signed to minimize transmission in the 
sending direction during reception and 
vice versa. During reception the oscil- 
lator of unit 21 is used as a superregen- 
erative detector and the oscillations gen- 
erated thereby are also applied to termi- 
nal circuit 26, winding 32b, inter-electrode 
capacitance 42 to transformer 25 and an- 
tenna 10. At the same time, the oscilla- 
tions are applied to winding 32a, inter- 
electrode capacitance 43, transformer 25. 


‘6 


ISSUED 


Multi-channel Transmission 


One intercommunication band is based 
on a carrier the lower side-band of 
which is used for one direction of con- 
versation while the upper side-band is 
employed for the other direction. Fur- 
thermore, one direction of a second con- 
versation is transmitted over the upper 
side-band of an adjacent carrier while 
for the other direction the lower side- 
band of a third carrier or both side-bands 
thereof are used. A suitable circuit and 
filter arrangement is described and it is 
said that less filters are needed as com- 
pared with prior systems. W. Hagen, 
Alien Property Custodian, (F) Oct. 10, 
1941, (I) Aug. 31, 1943, No. 2,328,450. 


NS oily phates ane -sitales sales 


The two voltages neutralize one another; 
tap P is so chosen that they are of equal 
amplitude. Antenna 10 does not radiate. 
During transmission, cathode circuit of 
“82 OpOl1JD9Je-19}Ul “pezis10ue ST FE 9qn} 
pacitance 43 provides feedback and tube 
34 tends to oscillate. The feedback energy 
is applied to winding 32a, however, com- 
pensating feedback energy of the same 
magnitude and phase is applied through 
inter-electrode capacitance 42 to winding 
32b. Resistor 46 is so dimensioned that 
the resonant frequency of circuit 30,31 is 
independent whether it is combined 
with the input circuit of tube 34 or the 
output circuit of tube 33. N. P. Case, 
Hazeltine Corp., (F) May 8, 1942, (I) Aug. 
17, 1943, No. 2,327,248, 
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MISCELLANEOUS 


Modulator and Detector 


In the telephone or telegraph receiver 
shown tubes 2 and 13 act as heterodyne 
detectors; both are connected according to 
the invention. The signal waves are sup- 
plied between control grid and cathode, the 
local oscillator output between suppressor 
grid and cathode. <A negative bias is 
maintained at the suppressor grid. Sig- 
nal circuit and local oscillator circuit are 
shielded by the screen grid, preventing 
undesired interaction; both inputs are 
amplified, reducing the design require- 
ments on the heterodyne oscillator. Auto- 


ales} 
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When Sandino was a rebel 


Henry L. Stimson had personally arranged a truce be- 
tween the two factions in Nicaragua, and the Marines 
were asked to stay until after the 1928 election. 

But one young “general” refused to be bound by the 
truce, and fled with his little band into the wilds of 
the department of Neuva Segovia. There Augustino 
Sandino proclaimed himself head of a republic, and 
might have lived unmolested to a ripe old age if he 
hadn’t taken up the practice of ambushing small de- 
tachments of Marines. 

After 400 of Sandino’s men surrounded 39 Marines 
near Ocotal, killing one and wounding one before 
they were driven off, Heintz and Kaufman Ltd. received 
an urgent message from Washington to design and 
build at the earliest moment 22 special field trans- 
mitters capable of being transported along narrow 
jungle trails, and of being operated even after immer- 
sion in water. 

This was the first time Heintz and Kaufman equip- 
ment served with the Marines. Today as thousands of 
Gammatron tubes pass final inspection, we like to think 
that some will see action with the U. S. Marine Corps 
... confident that every Gammatron will have that 
extra stamina, efficiency, and dependability when the 
odds are long that the Marines themselves possess. 


HEINTZ anno KAUFMAN lrp. 


SOUTH SAN FRANCISCO +> CALIFORNIA, U.S.A. 


Sp 


HK-854 ... This general purpose Gammatron 
triode offers exceptional VHF performance, 
and has the ability to withstand high volt- 
ages. Maximum plate dissipation 450 watts. 
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matic volume control is provided by the 
de component derived from output of 
rectifier 9 and fed back through netwo 

30. For telegraph reception, the inp 

to rectifier 9 is supplied to heterodyne 
detector 13 to obtain audible beat-fre 
quencies. H. T. Budenbom, Bell Tele- 
phone Labs., Inc., (F) June 16, 1933, 
(I) Aug. 24, 1948, No. 2,327,866. 


Filament Support 


To prevent vibration of the filament. : 


in an electron tube, the filament consists 
of two intersecting wires which bear 
against one another at the intersection 
point. The electrical connection is in 
parallel. Insulating supports rigidly ar- 
ranged between the two wires also im- 
prove their stability against mechanical 
vibration. A. Gaebel, Alien Property Cus- 
todian, (F) Feb. 8, 1941, (I) Aug. 31, 
1943, No. 2,328,136. 


Campensating Antenna 
Interaction 


The interaction between antennas in | 
close proximity to one another is com- 
pensated by arranging a phase shifter 
network between the feeders of the two 
antennas. The network is connected to 
the feeders at points one-half wavelength 
from the respective antenna and has am- 
plitude and phase adjusting means, A. 
G. Kandoian, Federal Telephone and 
Radio Corp., (F) Oct. 28, 1941, (I) Aug. 
24, 1943, No. 2,327,435. 


Time-Delay Circuit 


Normally, ground is connected to the 
upper terminal of condenser 12 and its 
lower terminal is charged to the poten- | 
tial of battery 19; a small current fiows 
through high resistance 11. To initiate © 
operation of the circuit, ground will be 
connected to the lower terminal of con- 
denser 12 and between resistors 13 and 4, 
Filament of tube 16 will now be heated 
At the same time, the upper terminal 
of condenser 12 will assume a negative - 
potential equal to the battery voltage, | 
as the voltage across the condenser is | 


not changed. Condenser 12 will start to ~ : 


discharge through high resistance 11 to 
battery 19, until its upper terminal j 


Time-delay circult 


reaches ground potential and then it will 
charge to the positive potential required 
for tube 16 to become conducting and 
relay 17 will operate. When ground is 
again connected to the upper terminal of 
condenser 12, plate current will cease to 
flow and the relay stop operation. Due 
to the charging of the condenser in the 
reverse direction, a considerable increase — 
in time-delay is obtained. A. L. Hopper, — 
Bell Telephone Labs., Inc., (F) Aug. 19, 
1941, (1) Aug. 24, 1943, No. 2,327,791. 


Distance Indicator 


A device for continuous automatic in- © 
dication.of a distance, measured by wave | 
propagation, is described. A motor ro- | 
tates during the time interval the wave = 
takes to travel the distance to be meas~ 


ELECTRICAL EQUIPMENT 


WINCHARGER CORPORATION siovx city, towa tt be Se eae ne to A 


17, 1948, No. 2,326,880. 
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ured and the indicating pointer is oper- 
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STEATITE CERAMIC ELECTRICAL INSULATION 
FOR ELECTRONIC USES 


| AMERICAN LAVA CORPORATION 
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BEST TOOLS KEPT HERE 


Some of America’s most famous companies will tell you 
that we have exceptionally excellent facilities for pre- 
cision manufacturing. That’s right! But, we maintain 
that our very best tools are 54 years of “Know What” 
and “Know How.” 

When you, too, need Metal. Fabrication: Precision 
Machine Work: Electrical and Mechanical Assembly— 
“Let Lewyt Do It.” Our carefully engineered methods 
and closely coordinated production controls enable you 
to shoulder us with the entire production responsibility 
for a complete product—or a single part. This “Pack- 
aged Production” may deliver the best answer to your 
war production problems and peacetime plans. Prior 
commitments permitting! 


It is intended to select a signal of given 
frequency which is mixed. with other sig- 
nals of neighboring frequencies also con- 
taining the signal frequency. For this 
purpose two control circuits, an acceptor 
and a guarding circuit, are provided. The 
control voltages for these two circuits 
are derived from a single resonant cir- 
cuit, condenser and inductance being 
connected either in parallel or in series, 
in combination with a suitably connected 
resistor. The invention is applicable also 
to a plurality of signal frequencies. B. M. 
Hadfield, Associated Electric Labora- 
tories, Inc., (F) Sept. 10, 1941, (I) Aug. 
10, 1948, No. 2,326,457. 


Speed Indicator : 


To indicate the rotary speed of metal 
disk 13, it is provided with holes or slots, 
While metal is interposed between coils 
19 and 17, they are effectively shielded, 
so no feedback takes place and oscillator 
16 stops oscillation. Upon occurrence of 
a hole or slot between the coils, the oscil- 
lator starts oscillation. Where longitud- 
inal speed is to be indicated, a metal tape 
or strip with spaced holes or notches will 
be moved between the two oscillator coils, 
During oscillation a negative charge is 
established on condenser 26 and this re- 
duces the direct current component in 
the plate circuit as compared to the non- 
oscillatory state. Obviously, the oscil- 
lator frequency must be chosen much 
higher than the frequency generated by 
the speed to be measured. Resistances 
23 and 28 and condenser 29 are so dimen- 
sioned that a sharp current pulse of one 
polarity is transmitted through the con- 
denser when oscillation starts and a 
sharp pulse of opposite polarity when 
oscillation ceases. Rectifier 32 and me- 
ter 31 provide average indication of the 
number of pulses over equal time inter- 
vals and the meter can be calibrated in 
speed units. The indicator produces 
negligible reaction on driving shaft 1 
because no oscillation takes place while 
the metal part of the disk is interposed 


t T fe . 
25 t 


between the coils, and no appreciable re- 
action is produced while the holes are 
interposed. Another embodiment is 
shown including a network to make the 
meter characteristic of a desired shape 
to compensate for non-linearity in the 
mechanical part of the device. Also, the 
number of pulses applied to the meter 
can be doubled to extend the speed range 
covered by the meter. D. A. Wilbur, W. 
& L. E. Gurley, (F) Oct. 3, 1940, (I) Aug. 
8, 1943, No. 2,325,927. 


TELEVISION 
Television Amplifier 


To reinsert the dc component of a video 
signal a reference voltage which repre 
sents blacker than black and a clipping 
circuit to clip the signal uniformly 4t 
a voltage representing a substantially 
black picture are provided. The inven- 
tion is concerned with the clipping cir 
cuit. A clipper tube and a diode in seriés 
with the plate current of the clipper tube 
are used. It is the function of the diode t0 
cut off the current in the output circult 
when the clipper tube operates in the 
curved part of its characteristic. Onl 
the straight portion of the response curvé 
is utilized whereby all signals within the 
desired range are passed uniformly ant) 
the uniformity may be controlled in order) 
to produce gamma correction. 
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HIGH VOLTAGE 
CAPACITORS 


# 


Onese rugged high-voltage capacitors, speci- extremely low pressure to sea level. Because of 
ally designed for vital war use, are but another their stability, FAST Capacitors are in wide use 
example of FAST years-ahead planning. Day-in in the various branches of the Armed Forces 
and day-out... FAST Capacitors serve silently ...and in every type of industry. 

but faithfully...under the most varied and 


Often, FAST has anticipated and originated 
severe conditions. On burning deserts. In ‘ , 
major capacitor refinements which soon be- 


i ics. In frigid artics. On the seas... 7 
ngenict cropiics cis ita es came “standard”...and proved to be the 


benesth the 'waves...and abgve the clouds. difference between the success or failure of 
In their line of duty, FAST Capacitors daily many applications. On any capacitor problem, 
meet and withstand drastic atmospheric consult our engineers. They’re glad to help you. 


changes in the span of a few minutes... from 


sub-zero to high operating temperature... from “When you Think of Capacitors... Think FAST” 


Standard or Special Units to Meet Every Need 


FAST Condensers and Capacitors are produced in 

many types and sizes, in standard and special designs, 

fora great varietyof electronic and electrical applica- 

tions in war and industry. Paper Capacitors— Oil or Capacitor Specialists for 24 Years 

Wax impregnated — Rectangular or Tubular —in 3129 North Crawford Avenue, Chicago 41 
sizes from the smallest to the largest. Units specially Sauer ee ree Sainewe Canes 
engineered or built to government specifications in- J. R. Longstaffe, Lid., 143 Berkeley Street, Toronto, for Special Applications 
cluding thermal cycle and salt water immersion tests. 
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Wendt, RCA, (F) Nov. 27, 1940, (I) Aug. 
17, 1948, No. 2,326,907. 


Color Television 


The color television system claimed 
uses separate scanning beams 11, 12, 13, 
14 for each color at receiver and trans- 
mitter. Over the usual image plate of 
the transmitter is disposed a four-color 
line screen which consists of a transpar- 
ent plate 15, a mica plate 16 and a multi- 
color mosaic line screen acting as a 
color filter between the transparent plate 


and the mica plate. The lines of four- 
line plate 18 are correlated with the lines 
of the mosaic color line screen and are 
fed to separate amplifiers through leads 
21, 22, 23, 24. A similar arrangement is 
used for the receiver. B. T. Hewson, 
“(F) Aug. 20, 1941, (I) Aug. 31, 1948, No, 
2,328,145. 


RADIO BEACON 


Direction Finder 


To derive the non-directional voltage 
for a goniometer the field coils F;, F; 
or the coupling coils of the loop antennas, 
have each a double-wound choke D con- 
nected in parallel and joined at its cen- 
ter point to the non-directional antenna 
terminal A. Chokes D are each com- 
posed of two coiled wires so wound and 
connected that they have a very large 
inductance therethrough between the 
ends thereof which are not joined, while 


WAVEMETERS 


These two instruments mark the initial and present bound- LZ 
aries of a development program that has produced, in the 7 
last twenty-six years, some twenty-five separate types of 
wavemeters, each filling a definite niche in the communica- 6 
tion industry’s need for simple-to-operate, frequency- ere A 
measuring instruments. The General Radio| thoy nave a very small inductance from 
Between the Type 105-B Wavemeter of wartime 1917, Company builds a vari-| the unjoined ends to the joined ends 
and the Type 758-A U-H-F Wavemeter, a wartime 1943 °tY,0f wavemeters, each | over the path provided for transmission 


instrument, there is superficially little resemblance. Both, mg uti enarott =P IP a as a gp "D te oar “ 
however, embody the accuracy and high-quality construc- These instruments cover | be high compared with that of coils Fi,F. 
tion that is characteristic of General Radio instruments— _ 8 frequency range of 16 | {%.G, Holsten, Allen, Property Custoa.t 
accuracy made possible by General Radio’s pioneer de- > Tees gearing — 2,326,945. cele 
velopment of accurate primary frequency standards, and range in accuracy from 


quality based on years of experience in building reliable 2% to 0.01%. 
electronic instruments. Radio Comvass 


Because all our facilities are devoted to war projects, A directional receiver is connected t0 
wavemeters, at present, are available only for war work. a balanced modulator also receiving audio 
frequencies from a local oscillator. The 
modulated wave is combined with the 
output of a non-directive antenna to ob- 
tain a voltage which eventually controls 
the indicating pointer movement. Spe 
: cial features of the device are described 
Cambrid e 39 Massachusetts and claimed. F. J. Hooven, RCA, (F) 
7 Feb. 12, 1936, (I) Aug. 24, 1943, No 

NEW YORK 6 LOS ANGELES 38 2 397.641. ° ° ’ 
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ASSOCIATION NEWS 


IRE-RMA Rochester 
Technical Meeting 


Two days of technical sessions 
and an extensive exhibit of U. S. 
Army Signal Corps equipment will 
feature the Rochester (N. Y.) Fall 
meeting of the Institute of Radio 
Engineers and the Engineering De- 
partment of the Radio Manufactur- 
ers Association. The gathering will 
be held in the Sagamore Hotel. The 
complete program follows: 

Monday, Nov. 8 

Demountable Versus’ Sealed - off 
Tubes, I. E. Mouromtseff, West- 
inghouse Electric & Mfg. Co. 

Recent Advances in Klystron The- 
ory, W. W. Hansen, Sperry Gyro- 
scope Co. 

The Design of IF Transformers for 
Frequency Modulation Receivers, 
William H. Parker, Jr., Strom- 
berg-Carlson Co. 

Twenty-eight Volt Operation of 
Electron Tubes, Walter R. Jones, 
Sylvania Electric Products, Inc. 

Vacuum Capacitors, George H. 
Floyd, General Electric Co. 

The Signal Corps Looks to the En- 
gineer, Major James I. Heinz, 
U. S. Army Signal Corps. 

Tuesday, Nov. 9 

Message of RMA Director of Engi- 
neering, Dr. W. R. G. Baker. 

Operating Characteristics of Cer- 
amic Dielectrics with Constants 
over 1000, R. B. Gray, Erie Re- 
sistor Corp. 

A Chamber of Commerce War Re- 
search Committee, K. C. D. Hick- 
man, Distillation Products, Inc. 

Report of RMA Data Bureau, L. C. 
F. Horle. 

New Low Loss Ceramic Insulation, 
Ralston Russell, Jr. and L. J. 
Berberich, Westinghouse. 

Aids in the Design of IF Systems, 
J. E. Maynard, General Electric. 

Stag Banquet. Toastmaster—R. M. 
Wise. 


Chicago Contractors 
Welcome Ingles 


It was a notable gathering of 
Signal Corps contractors who wel- 
comed Major General Harry C. 
Ingles upon the occasion of his re- 
cent and first visit to Chicago since 
his appointment as Chief Signal 
Officer. In attendance at a dinner 
at Chicago’s Lake Shore Club were: 
W. J. Halligan, R. E. Samuelson and 
R. C. Russell representing the Hal- 
licrafters Co.; E. N. Rauland; Major 
Edward W. Medbery; E. A. Tracey; 
Major Edward W. Pride;.C. D. 
Manning; Lieutenant. Commander 


442 


George C. Norwood; J. H. Clip- 
pinger; Colonel George P. Bush; 
Harry E. LaPlante; Colonel Charles 
N. Sawyer; Lieutenant Colonel John 
M. Niehaus; Brigadier General 
Edgar L. Clewell; Paul Galvin; 
Colonel Lester J. Harris; Lieutenant 
Colonel Samuel R. Todd; Major 
Henry S. Billington; Major George 
E. Phelps; William Whiteman; 
Henry Forster; D. Moore; J. J. 
O’Callaghan; Charles Beck; D. E. 
Foster; Maurice K. McGrath; D. 
Levinger; E. W. Shepherd; S. I. 
Neiman; E. E. Schultz; G. M. 
Gardner; M. H. Cook; Elmer 
Wavering; L. C. Park; Jules E. 
Gonseth; Oliver Read; Phillip O. 
Krumm; W. J. Schnell. 


RMA Parts Group Chairmen 


For consideration and action on 
problems of each of the major 
groups of RMA parts manufactur- 
ers, sectional organization of ten 
parts groups has been completed 
by Chairman Ray F. Sparrow of the 
Association’s Parts Division, for 
work during the ensuing year. 

The ten RMA Parts Sections and 
their respective Chairmen are: 


Capacitor Section—S. I. Cole (Aero- 
vox Corp., New Bedford, Mass.) 

Coil Section—Monte Cohen (F. W. 
Sickles Co., Springfield, Mass.) 

Fixed Resistor Section—D. S. W. 
Kelly (Allen-Bradley Co., Mil- 
waukee) 

Instrument Section—R. L. Triplett 
(Readrite Meter Works, Bluffton, 
Ohio) 

Socket Section—Hugh H. Eby (Hugh 
H. Eby, Inc., Philadelphia) 


Switch Section—H. E. Osmun (Cen- 
tralab, Milwaukee) 

Transformer Section — George 
Blackburn (Chicago Transformer 
Corp., Chicago) ® 

Variable Condenser Section—Wm. J. 
May (Radio Condenser Co., Cam- 
den, N. J.) 

Variable Resistor Section—J. H. 
Stackpole (Stackpole Carbon Co., 
St. Marys, Pa.) 

Wire Section—R. G. Zender (Lenz 
Electric Mfg. Co., Chicago) 


Fly Addresses Executives 


FCC’s James Lawrence Fly was 
the speaker at the first meeting of 
the fifth year of the Radio Execu- 
tives Club, held in New York on 
Oct. 7, a gathering that crowded 
facilities beyond capacity. Mr. Fly 
made an eloquent plea for better 
balance in broadcast programs, urg- 
ing the need, from a free speech 
point of view, of the inclusion of 
controversial subjects, the elimina- 
tion of the ban on membership 
solicitation and a broadening of 
the latitude given commentators. 
But, he pointed out, it is as essen- 
tial for radio stations clearly to 
identify news, advertising, com- 
ment and. propaganda, as it is for 
the public prints to do so in order 
that each may be properly evaluat- 
ed in the light of its source. 


American Institute of 
Physics Acquires Building 
The American Institute of Phy- 


sics which has been occupying 
rented space since its founding in 


W. J. Halligan (Hallicrafters Co.); Major General Harry C. Ingles; Lt.-Col. John 
M. Niehaus; Brigadier General Edgar L. Clewell; Paul Galvin (Galvin Mfg. Co) 
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MICROPHONES 


designed to bring the message through . . 


J Microphone performance begins with design. 
Orders, instructions, information must come 
n through—azdibly. It is the designing engineer’s 
job to bring the human voice through clearly—to 
eliminate as much as possible the engine noises 


and tumult that might garble a vital message. 


The proven ability to design and manufacture 
microphones that serve under such conditions 
—as well as under other severe conditions 
that attend combat duty—has made Shure 
Brothers America’s foremost manufacturer 


of microphones. 


SHURE BROTHERS 


225 West Huron Street « Chicago 
Designers and Manufacturers of Microphones and Acoustic Devices 
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| THE ROLE OF THE X-RAY IN WINNING THE WAR.. and afer 


The anti-tank fire was a little too much for the old battle-buggy 


today, but she will soon be back in action for another crack at the 
enemy. Thanks to x-ray, disabled tanks can be reconditioned and 
safely returned to service by replacing damaged parts with 
parts from other disabled tanks—a procedure not to be risked 
unless such parts are found to be entirely free from internal 
strains, which cannot be detected by human eye. At salvage 
stations, x-ray units are used to determine which parts are usable, 
and which must be scrapped. This rapid, sure method of getting 
tanks “back in action” contributed to the United Nations’ string 
of African victories. 

The possible contributions of x-ray in the industrial accom- 
plishments of the world of tomorrow are a challenge to the imagi- 
nation. The war has resulted in the training of thousands of 
skilled x-ray technicians and the development of marvelous new 
x-ray instruments to unlock the secrets of nature. Those who are 
alert enough to make use of its possibilities will have a very 
powerful tool at their command. 


THE X-RAY TUBE IS THE HEART 
OF THE X-RAY MACHINE... 
The majority of leading makes of X-Ray ap- 
paratus are equipped with Machlett Tubes. 


MACHLETT 


ere 
* 


1931, acquired on September 22, 
the building at 57-59 East 55th St, 
New York, for national headquar- 
ters of the organization and its af- 
filiated scientific societies. The ex- 
panding space requirements of the 
Institute’s publishing and general 
cooperative activities will be met 
and several rooms for board and 
committee meetings, conferences 
and other small gatherings will be 
provided. 


Conventions and 
Meetings Ahead 


Institute of Radio Engineers (330 
West 42nd Street, New York), 
Nov. 3, New York. 


New York Electrical Society (29 
West 39th Street, New York), 
Nov. 4, New York. 


American Physical Society (Karl K. 
Darrow, Columbia University, 
New York), Nov. 6, Ithaca, N. Y.; 
Nov. 26-27, Chicago. 


American Electroplaters Society (E. 
L. Luaces, 308 W. First Street, 
Dayton, Ohio), Nov. 6, Miami Ho- 
tel, Dayton. 


Radio Club of America (11 West 
42nd Street, New York), Nov. 11, 
Columbia University, New York. 


American Institute of Chemical En- 
gineers (50 East 41st Street, New 
York), Nov. 14-16, Pittsburgh. 


Society for Measurement and Con- 
trol (New York Section Meeting), 
Nov. 30, New York. 


National Association of Manufactur- 
ers (G. G. Geddis, 14 West 49th 
Street, New York), Dec. 8-10, 
Waldorf-Astoria Hotel, New York. 


American Institute of Electrical En- 
gineers (H. H. Henline, 29 West 
39th Street, New York City), 
Southern District Meeting, Nov. 
16-18, Roanoke, Va.; National 
Technical Meeting, Jan. 24-28, 
New York. 


Heat Flow Problems 


First Fall Meeting of the New 
York Society for Measurement and 
Control was held September 28 at 
Columbia University. Prof. Carl F. 
Kayan and Dr. Victor Paschkis, 
both of Columbia University, dis- 
closed the details of their contribu- 
tion to the subject of heat flow in 
the talk: “The Application of Elec- 
trical Analogy to Temperature Con- 
trol Problems.” Their analogy be- 
tween thermal flow and electrical 
current flow permits complicated 
three’ dimensional heat transfer 


problems to be solved by means of 


es Sp 
a saw 
M ae 


SPRINGDALE %@ CONNECTICUT the heat flow analyzer which solves) 
wey a> \ ARs such problems using a series of | 
LARGEST PRODUCERS OF*xX-RAY TUBES lumped R-C sections similar to the) 
X-RAY TUBE SPECIALISTS SINCE 1898 familiar miles of cable boxes of the 
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RAYTHEON 


VOLTAGE 


STABILIZERS 


< eg 


ENDBELL MODEL 


ONE HALF PERCENT 


With today’s heavy demands for power, line voltages are constantly 
fluctuating thus impairing the performance of much precision and 
manufacturing equipment. A Raytheon Voltage Stabilizer incorp- 
orated into such equipment will control output voltage to plus 
or minus 44% over wide fluctuating voltage limits. Here’s what 
Raytheon will do for you. 


Stabilize varying AC input voltage to = 4%... Quickly stabilize 
any load within their ratings... Input voltage is stabilized within 2 
cycles, variations cannot be observed on an ordinary volt meter... 
Stabilizes over wide AC voltage limits, 95 to 135 volts... Entirely 
automatic operation, connect it and forget it. 


New Bulletin DL48-537 is free. Write for your copy. 


The coveted noe 
coi 
Excellenc oe 


fa 
ier MANUFACTURING 


DIM Ban 
7 190 WILLOW ST., WALTHAM, MASS 


instantaneous communication | 


ES communication ... 
aural and visual... beneath and on the sea, on land, and 
in the air...is the most striking feature of this war. We 
literally command an army of electrons. 

At the heart of electric communications is the trans- 
former that speeds the rush of the electrons. The war job 
of Stancor transformers is to organize armies of electrons 
for battleground communication. When peace comes, this 
electric energy ... with a host of startling new applica- 
tions . . . will revolutionize industrial processes and products. 
Stancor engineers are planning ahead to anticipate the 
needs of this post-victory revolution. 


STANCOR 


STANDARD TRANSFORMER CORPORATION 
1500 NORTH HALSTED STREET - CHICAGO 


telephone engineers. In this way 
solutions which would be exceed- 
ingly difficult to obtain experi- 
mentally are read directly from 
electrical instruments. 

The great advances which have 
been made in electrical circuit 
analysis are enabling engineers in 
other fields to use the electrical 
concepts in the solution of their 
own problems. 

Determining transient state heat 
transfer and mass flow ordinarily 
requires a mathematical approach, 
calling for a solution of differential 
equations, which may be solved in 
only a few simple cases. It seems 
that most problems of industrial 
importance cannot be handled this 
way. The experimental method 
demonstrated during the meeting is 
based on the identity of form of 
the fundamental equations between 
thermal and electrical set-ups. 


Demonstration model 


The method was developed and 
the model built by Dr. victor 
Paschkis working together with 
H. D. Baker (instructor in Mechani- 
cal Engineering) at Columbia Uni- 
versity under a grant from the Re- 
search Corp. It consists of banks 
of trays of electrical condensers 
and resistors with patching jacks 
and cords for making cross connec- 
tions. The analogies on which the 
system is based are: 

Temperature — Voltage 

Heat flow = Electric current 

Thermal capacity = Electric 

capacity 

Thermal conductivity = Elec- 

tric conductivity 


The main feature of the system 
is that a variable time scale may 
be used. Thus a heat process tak- 
ing hours or days may be con- 
densed to a few minutes in 
the experiments. Conversely, short 
processes requiring only fractions 
of a second may be stretched in 
the model so as to last as many ; 
minutes as is conveniently needed 
to make the test. 

One dimensional heat flow which 
amounts to conduction across an 


infinite slab or along a rod insu- 
lated at the sides, corresponds to 
electrical current flow along an 
ideal “R-C cable,” i.e., a linear con- 
ductor, insulated at the sides with 
resistance and capacity uniformly 
distributed along its length. As is 
common in communication prac- 
tice, the cable with distributed con- 
Stants is replaced by one with 
lumped parameters each a series 
resistor and a parallel lumped 
capacitor. The smaller the elements 
taken the more perfect is the repre- 
sentation of the actual cable. 
Enough of these units are avail- 
able to give the desired accuracy. 
Any three-dimensional heat con- 
duction problem may be set up on 
the electrical model by simple con- 
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Manufacturers of quality transformers, reactors, rectifiers, 
power packs and allied products for the electronic industries. 


Just off the press! The new Lafayette Radio Corporation Catalog 94 is now 
ready for you! It presents hundreds of new listings of radio and electronic parts 
and equipment. Many items shown were merely designs on the drafting board a 
short while ago. 


Lafayette Radio Catalog 94 lists the most complete stock >f radio and elec- 
tronic products available today for industrials, the armed forces, government 
agencies, schools, etc., on priority. For civilian maintenance and repair items, your 
order will bring quick delivery without priority. 

This catalog is a must for all procurement men and expediters — for industrial, 
civilian and military needs, Write today for your FREE copy of this complete, 
up-to-the-minute Lafayette Radio Catalog 94. 


LAFAYETTE RADIO CORPORATION 


L A f A Y E T T r R A D | 0 C 0 R P 901 W. Jackson Blud., Dept. 1133. Chicago 7, Ill. 
e Please send me a FREE copy of the New Lafayette Radio é 


901 W. JACKSON BLVD. CHICAGO 7, ILLINOIS 


Catalog 94. 


265 PEACHTREE ST. ATLANTA 3, GEORGIA 
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OAXIAL CABLE 


la YARD-OR !2 MILE 
Su ( ye Fiece i 


get Sift Sempor ¢ ofiprer 


i Andre ompany is now able to supply standard 


70 ohm 7%” soft temper coadjal cable in continuous lengths up to 
4,000 feet! The cable is elect ally identical to rigid cables of 
equal size, but has these ‘iltee advantages: the cable may be 
uncoiled and bent by hand, thus erkatly simplifying installation; 


no connectors, junction boxes or exp gnsion fittings are neces- 


sary, thus effecting a big saving in ins Allation time and labor. 
To insure that all splices are pressure tighQand that all foreign 


\ 
“matter is excluded in shipment, the cable may be fitted at the 


factory and shipped to you under pressure. 


The Andrew glass insulated 
terminal, an uniquely suc 
cessful development, may 
be used with this flexible 
cable to provide a gas 


tight system. 


The Andrew Company is a pioneer in the 
manufacture of coaxial cables and acces- . 
sories. The entire facilities of the Engi- 
neering Department are at the service of 
users of radio transmission equipment, 
Catalog of complete line free on request. 


COAXIAL CABLES 
ANTENNA EQUIPMENT 


63 EAST 75th STREET—CHICAGO 1%, ILLINOIS 
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version rules, although a practical 
difficulty lies in the vastly increased 


number of cable elements required 
and the manipulation difficulties. 


Equipment used 


The condensers range in size 
from 0.1 mfd to 20 mfd with a total 
capacitance available of more than 
2400 mfd. Flexible plugs allow in- 
terconnections. The resistor boards 
contain four decade resistors each, 
which together yield any resistance 
value from 100 ohms to 1,111,000 
ohms in steps of 100 ohms. 

A central instrument panel con- 
tains the power controls and all 
the instruments. All equipment is 
in an air-conditioned humidity- 
stabilized room to prevent electrical 
leakage across the capacitor ele- 
ments. Two regulated power sup- 
plies are available with adjustable 
output voltage to correspond to 
changing temperatures in the 
thermal circuit. An electronic con- 
stant current regulator is also pro- 
vided for any current value from 
0.1 to 30 ma. Four’ two-stage 
amplifiers operate two double-point 
recording millivoltmeters which give 
permanent records of the current 
draft rate. For determining total 
heat input, the total charge in 
coulombs is measured by means of 
a special amplifier in conjunction 
with an accumulating ampere-min- 
ute integrating instrument. 

This analyzer has become 4 
standard tool of industry and com- 
plex heat problems have been 
solved in many fields. Solutions of 
important problems with this equip- 
ment are available to interested in- 
dustrial concerns upon arrange- 
ments with Prof. Kayan. 


G-E Advances Priest 


C. A. Priest has been appointed 
manager of the transmitter division 
of the electronics department of the 
General Electric Co. He will make 


his headquarters at the Syracusé 
plant. 


Philips Centralizes Offices 


North American Philips Co., Inc, 
Dobbs Ferry, N. Y., will move its 
commercial and administrative de- 
partments, late in November, to the 
Pershing Square Building, Park Ave. 
at 42nd St., New York, under a long- 
term lease. This will provide space 
for increased production at the fac 
tory on important war work. 

The company will occupy the en 
tire fourth floor, together with twé 
other Philips companies, Philip 
Metalix Corp., 419 Fourth Ave., Ne 
York, and Philips Export Corp, 
which now has offices in the Hot 
Roosevelt Building, New York. T! 
Industrial Electronics Equipmel 
Division of North American Phil 
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4. WARTIME SERVICES YOUR 
LOCAL RCA TUBE DISTRIBUTOR 
OFFERS YOU TOOAY 


1. Technical “Know how” 


He started in Electronics 
on the ground floor... 
with radio. His advice 
and recommendations 
about circuits, tubes, and 
other electronic compo- 
nents are valuable to you. 


3. Fast Delivery 


If his normally adequate 
and varied stock should 
not include what you 
want, he’s your one best 
bet today for locating it 
fast! 


ROA eleGiON TUBES 


¥ 


= 


2. Supply of Stocks 


He’s right around the 
corner; check with him 
first for items you need 
to fill on a rush priority 
basis. 


4. Intelligent Expediting 


He’s an old hand at tack- 
ling tough jobs. That’s 
his business. 

When you’re in a jam, 
you'll find him well qual- 
ified to act as your ex- 
pediting specialist. 


hen 
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TURNER U-9S FILLS 4 
IMPEDANCE REQUIRE- 
MENTS 


A twist of the switch on 
U-9S (left) gives you 
your choice of 50 ohm, 
200 or 500 ohms or hi- 
impedance. Lets you fill 
practically every broad- 
cast need with one Mi- 
crophone. Adjustable to 
semi- or non-directional 
operation. Free from 
peaks and holes from 40 
to 9,000 cycles. Level 
-52DB. Gunmetal type 
finish ... 


Co., Inc., which markets Norelco 
electronic products, will also move 
from 419 Fourth Ave., New York, 
to the Pershing Square Building. 

The change will not affect pro- 
duction personnel at the three 
plants in Dobbs Ferry, Mount Ver- 
non, N. Y., and Lewiston, Maine, all 
now engaged entirely on war pro- 
duction. Purchasing department of 
North American Philips Co., Inc., 
will remain at Dobbs Ferry. 


Half Century for Hopp 


Exemplifying the extent to which 
modern plastics have come to be a 
part of industries primarily identi- 
fied with electronic products, Hopp 
Press, Inc., which started some 50 
years ago this month in a tiny shop 
with a single foot treadle press, 
celebrates half a century of service 
this year. At present the company 
has grown to occupy a plant of 
45,000 sq. ft. at 460 West 34th St, 
New York, employing 150 people, 
mostly employed in the production 
of dial faces, scales, instrument 
boards and name plates of printed 
and laminated plastics. 


Walker Heads Police 


Frank W. Walker, chief engineer 
of the Michigan state police net- 
work, was elected president of the 
Associated Police Communications 
Officers, Inc., at the close of that 


re) isP> organization’s tenth annual con- 
Cund <i stot vention in Madison, Wis., in Sep- 
icrophone. @cientee 50 er tember. Other officers elected were: 
lise one. 11 ae 30 first vice-president, Ray Gronier; 

e faithtu A she * ene aoe ms second vice-president, R. M. Jones; 
@mplifying oml¥ : sergeant-at-arms, Wm. E. Taylor; 
the diaphrag™: a a aN secretary-treasurer, Ero Erickson, 
harmonics- Tu supervisor of the Illinois state po- 

under any 4" lice system. G. M. Wherritt, Com- 

tic conditio™>: munication Officer of the Missouri 

State Highway Patrol, was re-elect- 
ed to fill the post of bulletin editor. 


Ss 


Buy War 
Bonds Now! 


TURNER HAN-D DOES THE 
JOB OF SEVERAL MIKES 


9X Crystal or 9D Dynamic 
Gunmetal or Chrome 
Finish. 


Hang it, hold it, mount it on 
desk or floor stand. Especially 
engineered for maximum voice 
response and smooth, natural 
response to music pick ups 
Off-on switch permits intermit- 
tent operation. 


New Turner Microphone Catalog, illus- 
trated in color. Gives you complete infor- 
mation on all Turner Microphones, and 
how to care for those you have. Send for 
your free copy today! 


THE TURNER COMPANY 


CEDAR RAPIDS, IOWA 


Crystals Licensed Under Patents of 
the Brush Development Co. 


Frank M. Walker, newly elected pres! 
dent of Associated Police Communica 
tions Officers, Inc. 
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A TYPE FOR 
IMPORTANT NEEDS 


STYLE “K” RESISTORS: Power Wire Wound Resis- 
tors 5, 10, 25, 50, and 120 watts. 


Wire lead or lug terminals on styles 5K and 10K. 
Lug terminals only on styles 25K, 50K, 120K. 
Non-inductive windings available. 


Various types of mounting, shown in catalog. 


STYLES A, B, C, D, E, F: 120,90, 50,35, 20,10 watts. 


Hermetically sealed power wire wound resistors. 
Designed to withstand salt water immersion tests. 


Ferrule Terminals for fuse clip mounting. 


Non-inductive windings available. 


STYLE V. D.: 10 watt and 15 watt wire wound, 
Resistors designed to make voltage divider sections 
when mounted end to end on through bolt. 


STYLES MFA, MFB and MFC: Precision Meter Multi- 


plier Resistors. Hermefically sealed. Salt water immer- 
sion proof. 


Type MFA—7.5 megohms max. 
Type MFB—4 megohms max. 
Type MFC—1 megohm max. 


STYLE SP: Wire wound bobbin type resistors. Style 
SP-1, single section. Style SP-2, dual section. 


2.5 watts, continuous rating, per section. 


250,000 ohms max. per section. 


MEGOMAX: High voltage, high temperature, composi- 
tion resistor. Hermetically sealed. 


Type 1—3400 ohms to 100 megohms 
Type 2—6800 ohms to 100 megohms 


Voltage and power ratings depend on resistance value. 


SPRAGUE SPECIALTIES CO., Resistor Division, NORTH ADAMS, MASS. 


SPRAGUE KOOLOHM 


REGISTERED TRADEMARK 
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RESISTORS 


Just ahead, in the great adventure of science, 
lie many discoveries that will serve mankind. 


Upon such discoveries, Sperti, Inc. has been 
built. 


For Sperti is more than the manufacturer of 
SUN LAMPS, IRRADIATION LAMPS, FLUO- 
RESCENT LIGHTING, MEAT TENDERIZERS and 
the much-publicized BIO-DYNE OINTMENT. 
It is more than the maker of SPERTI’S ELEC- 
TRONIC DEVICES and NAVIGATION INSTRU- 
MENTS. 
Beyond Sperti there are laboratories devoted 
to pure scientific research, staffed by scientists 
wholly devoted to exploring new fields of 
knowledge. 


Many of their studies yield results which have 
immediate practical application. 


Sperti, Inc. exists to make these practical 
discoveries available. 


Even now, though almost wholly occupied 
with war work, Sperti’may have an advance- 
ment applicable to your business. 


And just ahead may lie other discoveries of 
vital importance to you. 


It will pay you to consult Sperti now—as you 
plan your postwar products. 


INCORPORATED 


RESEARCH, 
152 


DEVELOPMENT, MANUFACTURING «+ CINCINNATI, OHIO 


Signal Corps’ New 
FM “Watkie-Talkie’’ 


Adapting FM to another use for 
the armed forces, the US Signal 
Corps has developed a new type of 
“Walkie-Talkie (SCR-300) which 
has approximately three times the 
range of older AM types, yet is 
neither larger nor heavier. Instead 
of the old type super-regenerative 
receiver, the new “Walkie-Talkie” 
has an improved superheterodyne. 
This facilitates “netting,” or use of 
two or more sets on the same fre- 
quency for intercommunication. 
Two antennas are provided instead 
of one. In addition to the standard 
vertical antenna, a goose-neck type 
is included. This permits the sol- 
dier using the set to operate it 
while he is prone on the ground or 
in a slit trench. 

A headset is included with the 
new model, enabling the operator 
to listen in for a call, while a hand- 
set is available for use by the of- 
ficer in command. Minature radio 
tubes are used, with a resultant in- | 
crease in the life of batteries and | 
in compactness. Carrying qualities” 
are improved through an extra 
strap that goes around the abdo- 
men of the soldier, thus distribut- 
ing the set’s weight more evenly. 
The entire set is carried like 4 
haversack, weighs about 35 Ib. 


Signal Corps’ new F™ 
Walkie-Talkie, carried like a pa 
* 


Kelley-Koett Addition 


The Kelley-Koett Mfg. Co., Cove 
ington, Ky., soon will occupy a neW 
one-story addition to its plant. THe 
concern manufactures X-ray equip 
ment; will move into the ne 
structure early in January. 
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FAST, ACCURATE SLABBING and WA 


“ *The DI-MET Model 80 (8” 
maximum blade size) is avail- 
able os (1) a basic unit, (2) 
with the HVCT-12 Rotary Table, 
(3) with the Rolling Table, and 
(4) with Rolling Table and HVC. 
12 Rotary Table (illustrated 
herewith). The larger Model 
120 is comparable in design 
and characteristics but takes a 
14” blade, maximum. All vari- 
ations of these two models con- 
tain the Felker Hydraulic 
Retardant. Other DI-MET 
machines are available for 
specialized applications. 


MANUFACTURERS O AMOND ABRASIVE WHEELS 
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Grenby Now Maker of 
J fH G&G Hwy Variable Capacitors 


“The Grenby Manufacturing Co, 

Plainville, Conn., maker of precis 

T sion machine tools for almost ever 
yp c % important war producer, has ens 


tered the radionics field both fof 


the war and more particularly fog 
PLUGS & CONNECTORS |iaqcacngooe 
Murdo Silver, widely known radig 
inventor, adding, “The writer jj 
ARMY SIGNAL CORPS SPECIFICATIONS vice-president in charge of radioni¢ 
activities, and I believe that yw 
here combine a very unusual die 
versity of skills in that not on 
are we precision machinists, as evi- 
denced by Norden and Sperry be- 
ing our best customers, not to mens 
tion such outstanding companies ag 
‘Pratt & Whitney, Boeing, Wright 
Aeronautical, etc., but we also com- 
bine a. fair electronic knowledge. 
“The new Grenby variable capaci- 
tor which will cut man-hours and 
cost. of air trimmer capacitors in 
half, is already being offered to the 
large producers of military radioni¢ 
equipment, this trimmer bringing 
as it does a new concept of preci 
sion mechanics combined with out} 
standing radio engineering to the 
capacitor field. It is but the fore- 
runner of many more component 
é ee Syl oS ey parts and precision laboratory in- 
Remiler Facilities and Production ace aga ge 0 ge namnge which 
‘Techniques Frequently Permit ee 


trade.” 
Quotations at LOWER PRICES 


Remler made plugs and connectors of the following types 
are used by more than fifty concerns engaged in manu- 
facturing communications equipment for the U. S. Army 
Signal Corps: 


Types: PL PLS 
50-A 61 74 114 | 56 
54 62 76 119 59 
55 63 77 120 | 60 
56 64 104 124 61 
58 65 108 125 62 
59 67 109 127 
60 68 112 149 


Special Designs to Order 


Remler Tool and Die, Plastic Molding and Automatic Screw 
Machine Divisions are equipped to manufacture plugs and 
connectors of special design in large quantities. Submit 
specifications. 


Wire or telephone if we can be of assistance 


REMLER COMPANY, LTD. * 2101 Bryant St. + San Francisco, 10 


REMLER 


. 4 ° ° MeMurdo Silver, vice-president in chars® 
Announcing Fe Cee nication EGuipment of radionics for Grenby Mfz. Co. scrutit 


izes design details perfected by mecha™ 
ieal-genius Ralph H. Soby, senior vice 
president. Carl A. Gray, creator # 
famous Connecticut Job-training Plas 
is president of Grenby. 


Manufacturers of Communication Equipment Since 1918 
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; : 
the he rad id q mateu r is The radio amateur is off the 


air as an amateur but he’s 


. 4 ill in radio. He’s there i 
ighting this War, foo | 2.2 232.2: Serie 


in the products created to 

satisfy his progressive demands. Many of the world’s leading electronic 
engineers are radio amateurs and much of the equipment in use to- 
day by the armed services is a product of the great amateur testing 
grounds. Two outstanding examples are: the SCR-299 Transmitter 
and Eimac tubes. 

The SCR-299 transmitter, designed by Halli- 
crafters, is an adaptation of the model HT-4 
which is a 450 watt rig designed primarily for 
amateur use. Its characteristics and perform- 
ance capabilities were such that it was easily 
adapted to military use and it is today seeing 
service throughout the world in all branches of 
the army. It is significant to note that 
Eimac tubes...created to satisfy the 
demands of the amateur...occupy thé 
key sockets of the SCR-299. Yes, and 
Eimac Vacuum Tank Condensers, too, 
are in this now famous transmitter. 

The SCR-299 offers a striking con- 
firmation of the fact that Eimac tubes 
are first in the important new develop- 
ments in radio...first choice of the lead- 
ing engineers throughout the world. 


Follow the leaders to 


Eimac 100TH, Eimac 250TH, 


—— Re R&S . ‘ wy ee 
| Ea... 5. mY , 
vay and Eimac Vacuum Condenser 
4 ) T 8 2 j as used in the SCR-299 


EITEL-McCULLOUGH, Inc., SAN BRUNO, CALIF. 
Plants at: Salt Lake City, Utah and San Bruno, California 


Export Agents: FRAZAR & HANSEN, 301 Clay Street, 
San Francisco, California, U.S. A. 


oe 


Advancements at Crystal 


Advancement of six employes of 
the Crystal Research Laboratories, 
Inc., 15 Lewis St., Hartford, Conn., 
Was announced by S. I. Ward, 
president. Henry F. Jochim has | 
been named vice-president; Richard 
K. Blackburn, chief of radio engi- 
neering and research; Ernest B. 
Lewis, general production man- 
ager and crystallographer; Norman 
Chalfin, radio and X-ray engineer; 
Richard B. Wolcott, chief mechani- 
cal engineer, and Frederick fT. 
Wells, production manager. The 
company is enlarging its research 
facilities, to increase use of crystals 
in electronic devices for govern- 
ment services. 


Shea Joins Electronic Corp. 


H. Gregory Shea has been ap- 
pointed production manager for 
the Electronic Corp. of America, 
New York. Latterly he has been 
assistant superintendent of meth- 
ods and planning, chief industrial 
engineer and special assistant to 
the works manager at the Utah 
Ordnance Plant of the Remington 
Arms Co. 


Magnavox Advances 
Quinnell 


LaVerne E. Quinnell has been 
appointed factory manager for the 
Magnavox Co., Fort Wayne, Ind. 
He succeeds Frank Genshlea for 16 
years with Magnavox, who is re- 
turning to his home on the West 
coast. Mr. Quinnell, who started 
with the company in 1930, has been 
successively production engineer 
and coordinator of engineering. He 
is a graduate of the University of 
Illinois with a BS. in electrical en- 
gineering. 


LaVerne E, Quinnell, newly appoint- 
ed factory manager for Magnavo 
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W.. EACH SMALL PART, as it comes from the 
machine—each finished article, as it comes from 
the assembly line—varies not at all from the 
others, the problems of QUALITY production have 
been solved, and QUANTITY production presents 
small difficulty. 


Modern electrically operated manufacturing 
equipment is expertly designed to produce with 
absolute exactness. That’s the miracle behind to- 
day’s output. Bui, the mechanical perfection of 
each individual unit must be matched by an un- 
failing, unvarying power supply. Every unit, 
however small, must be responsible for its own 
security. That is why SOLA Constant Voltage 
Transformers are widely used to provide protec- 
tion against damaging voltage variation. 


Where this control is lacking, electrically oper- 
ated or controlled equipment is highly vulnerable 
to voltage fluctuations. Devices designed to 
operate at rated voltages react differently to 


drops or increases in voltage. Then uniform accu- 
racy and synchronization of the production line 
no longer exists. Precision work becomes im- 
possible. Rejects increase in number. 


SOLA “CVs” protect equipment and instru- 
ments, absorbing voltage sags and surges up to 
30% and deliver an unchanging, specific voltage 
regardless of input variations from over-loaded 
supply lines. 

Automatic and instantaneous in action, SOLA 
“CVs” allow no jolts or sags to slip through. 
They are made with the same modern exactitude 
as the most intricate equipment. Immediately 
available in standard units, capacities from 10 
VA to 15 KVA, SOLA Constant Voltage Trans- 
formers can also be built to your specification. 


Note to Industrial Executives: Where there is a prob- 
lem involving voltage control, no matter what its nature, 
SOLA “CV” Transformers can help solve it. Ask for bul- 
letin 10CV-74. 


Constanti¥olfayelt formers 


ppoint- Teansformers for: Constant Voltage * Cold Cathode Lighting + Mercury Lamps ¢ Series Lighting + Fluorescent Lighting + X-Ray Equipment + Luminous Tube Signs 


gnaves § Oil Burner Ignition * Radio * Power « Controls * Signal Systems * Door Bells and Chimes * etc. SOLA ELECTRIC CO., 2525 Clybourn Ave., Chicago, Hl. 
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“your needs faster from 


this one central source 


Time and again, Allied has saved the day 
with “rush delivery”... right from stock. 
That’s because we carry the world’s larg- 
est stock under one roof. Over 10,000 
electronic and radio items ... ready for 
the Armed Forces, Government, Indus- 
try. Furthermore, our close contact with 
all leading manufacturers enables us to 
simplify and expedite a// your purchases. 
Our veteran staff does the entire procure- 
ment job for you. You deal with one cen- 
tral source... instead of many. You send 
one order ... for everything... whether 
it’s an emergency or not... save time and 
worry ...call Allied first! Write, Wire or 
Phone Haymarket 6800. 


ALLIED RADIO CORP. 
833 W. Jackson, Dept. 32-L-3, Chicago 7, U.S.A. 


Send for today’s most 
complete, Up- 


BUYING GuIDE 


to-date 


All these well known makes—and MORE! 


RCA General Electric Belden 

Raytheon Corneli-Dubilier Meissner 
Sprague Amphenol 
Aerovox Shure 
Hallicrafters Astatic 
Hammarlund Amperite 
E. F. Johnson Jensen 
Cutler-Hammer Utah 
Hart & Hegeman Janette 
Littlefuse Sangamo 
Stancor Dumont 
Thordarson Bussman 


Army Reveals New 
Fiux Gate Compass 


First details of the gyro flux gate 
compass, made by Pioneer Instru- 
ment Division of Bendix Aviation 
Corp. in its Philadelphia plant, 
have been made public by the 
Army. The compass, long used by 
the armed forces, permits accurate 
readings to within five degrees of 
either of the earth’s poles as com- 
pared with 20 degrees with other 
equipment. The device uses the 
magnetic field enveloping the earth 
to develop minute electrical im- 
pulses which are amplified and 
used to actuate a selsyn motor on 
the compass card, which in turn 
controls any required number of re- 
mote compass indicators. The im- 
pulses are gathered by the “flux 
gate,” a triangular shaped coil 
maintained horizontal to the 
earth’s surface by means of a gyro- 
scope. 


Exporters Plan 
for Postwar 


Ad. Auriema, Inc., manufactur- 
ers’ export managers, 89 Broad 
Street, New York, 4, N. Y., have 
elected Richard Bohn and J. W. 
Cowan, vice-presidents of the cor- 
poration. Mr. Bohn has long been 
identified with the export division 
of the Continental Radio & Tele- 
vision Corp., as export manager, 
and will continue to devote the 
greater part of his time in this 
capacity. Mr. Cowan has been in 
charge of air-conditioning and re- 
frigeration sales. In the postwar 
period he will direct the sales of all 
electrical and mechanical equip 
ment. Both have travelled exten- 
sively abroad and have a wide 
knowledge of foreign markets and 
their specific requirements. 


Projected Television 


Projected, large screen television 
came a step nearer with issuance 
late last month of two more 
patents (2,330,171 and 2,330,172) to 
Scophony Corp. of America which 
company is associated with Televi- 
sion Productions, Inc., a subsidiary 
of General Precision Equipment 
Corp., which in turn is associated 
with 20th Century-Fox Film Corp. 
The Skiatron tube, which is the 
basis of the system, also makes pos- 
sible, according to president Arthut 
Levey, not orfly black and white 
projection but the projection of 
color television, as well as providing 
a long step toward three-dimen- 
sional pictures. Scophony has also 
patented a method whereby plc 
tures may be scrambled at thé 
source and unscrambled at the re 
ceiver, thus providing for a selectivé 
service on a subscriber basis. 
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This Parmer Would Laugh 


if he were asked to send his dull blades back to the factory for recon- 
ditioning. He has a way of his own. Equally simple and economical is 
the restoration of original efficiency to the Center Pivot Assembler’s 
Bit used with CLUTCH HEAD Screws. A brief application of the end 
surface to a grinding wheel is all that is needed to send it back to 
the Line with a new lease on life . . . ready again for another long 
spell of uninterrupted service. This is an important factor in time 
and money saving on assembly lines. Yet, it is just one of several 
exclusive CLUTCH HEAD features that contribute to faster, better, 
safer, and lower cost production. The wide roomy clutch invites con- 
fidence for higher speed... even with “‘green’”’ operators. Natural self- 
centering entry removes the hazard of slippage. Vertical clutch walls 
reduce the driving effort required. The Lock-On feature, uniting screw 
and bit as a unit for easy one-handed reaching, eliminates dropped 
screws and fumbling with “‘mechanical”’ fingers. Add to these, the fact 
that CLUTCH HEAD is the only modern screw operative with ordinary 
typescrewdrivers...soimportant to service and adjustments in the field. 


CLUTCH HEAD Screws, used 


today in important wartime 
work, areavailablein Stand- 
-ard and Thread-forming 
types for every purpose. 
Their production is backed 
by the extensive resources 
of this Corporation and 
by responsible Licensees. 


So that you may get a first- 
hand understanding of these 
many advantages, United 
invites you to send for an 
assortment of CLUTCH HEAD 
Screws and sample Center 
Pivot Assembler’s Bit...also 
fully illustrated Brochure. 


UNITED SCREW AND BOLT 
CHICAGO CLEVELAND 


CORPORATION 
NEW YORK 


Housed within four daylit 
floors is a modernly equipped 
tool and die shop, and every 
facility for fabrication from 
raw stock to shining finished 
product of such items as: 


METAL STAMPINGS ... 
Chassis, radio parts, cans, and 
special stampings to specifica- 
tions 

MACHINE WORK... 
Turret lathe, automatic screw 


machine parts and products 
from bar stock to castings 


LAMINATIONS ... 
Scrapless E & | type ranging 
from %" to 1%” core size. 
Many other types and sizes. 
Laminations made to your spe- 
cifications 


PANEL BOARDS... 
Bakelite items from dial faces 
to 24” panels machined and 
engraved to specifications 
PLASTIC PARTS... 
From sheets and rods to any 
specification 
MECHANICAL 
INSTRUMENTS... 
Line production checking 
equipment, jigs and tools 
ELECTRICAL 
INSTRUMENTS... 
Switch boxs, lighting fixtures, 
efc. 


OUR ENGINEERING DEPARTMENT WILL COOPERATE IN THE 
DEVELOPMENT OF ANY SPECIAL ITEM TO MEET YOUR 
REQUIREMENTS. 


We Tuuite Wuguiries aud Slueprints 
WILLOR 


MANUFACTURING CORP. 


794 East 140th Street, New York 54, N. Y. 


_ Miea Capacitor Committe 7 


The formation of an Industry 
Advisory Committee to conduct a 
program of conservation in the 
mica capacitor field was completed | 
in mid-October by the War Produc-- 
tion Board. The Committee mem-~ 
bership is: Government Presiding © 
Officer; E. R. Crane, Products and | 


Facilities Branch Chief of the WPB @ 


Radio and Radar Division; F. E,> 
Hanson, Western Electric Co.” 
Kearny, N. J.; G. M. Ehlers, Cen-— 
tralab, Inc., Milwaukee; Jack Davis, 
Galvin Mfg. Co., Chicago; T. M._ 
Gordon, Radio Receptor Co., New 
York; M. R. Johnson, General Elec- 
tric Co., Bridgeport, Conn.; Byron 


‘Minnium, Erie Resistor Co., Erie, 


Pa.; Dorman D. Israel, Emerson 
Radio & Phonograph Corp., New 
York; and Herbert L. Spencer, 
Bendix Radio Corp., Baltimore. 


Case to Hamilton 


Nelson P. Case has been ap- 
pointed director of the newly cre- 
ated engineering design and de- 
velopment division of Hamilton 
Radio Corp., 510 Sixth Ave., New 
York, manufacturer of Olympic ra- 
dio. He was formerly connected 
with Hazeltine Electronics Corp. 
and until the present war was 
chairman of the receiver section of 
Radio Manufacturers Association. 


Worner Products Renamed 


Worner Products Corp., formerly 
1019 W. Lake Street, Chicago, engi- 
neers, designers and manufacturers 
of electronic equipment, has reor- 
ganized as Worner Electronic De- 
vices. Leon Worner continues 3 
chief executive. New enlarged lab- 
oratory and production facilities 
were occupied on November 1, at 
848 North Noble Street, Chicago. 


Disappearing 
Decimal Points 


Decimal points occasionally have 
a disconcerting way of disappear- 
ing in the reproduction of blue- 
prints and that is what happened 
to some of those which should 
have been quite plain in the parts 
list accompanying the wiring dia- 
gram of the special compressor ap- 
pearing with the article on the 
OWI New York studios in the last 
issue. Following are the correct 
values of the capacitors and re- 
sistors: Capacitors (mfd)—C-1,25; 
C-2, C-3,C-4, 0.1; C-5,C-6,C7, 15; 
C-8,C-9, 0.01. Resistors: R-1,R-2, 
0.25 megohm; R-3, 2000 ohms; R-4, 
25000 ohms; R-5, 7500 ohms; R-6, 
0.25 megohm; R-7, 500 ohms; R-3, 
0.25 megohm; R-9,R-10, 25000 ohms, 
R-11,R-12, 0.55 megohm; R-13, 12 
megohm. 
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ieee are doing a vital war job... 


approved precision Crystals are in use on 
every fighting front doing an unseen, but all 


important function with the communications 


7 , Va equipment of our armed forces. 


PRODUCTS COMPAN?T 
1519 McGEE STREET - KANSAS CITY, MISSOURI 
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FLEXIBLE COUPLINGS 


The No. 39000 series of Millen, “Designed for 
Application” flexible coupling units include, in 
addition to improved versions of the conventional 
types, also such exclusive original designs as the 
No. 39001 insulated universal joint and the 
No. 39006 “slide-action” coupling (in both 
steatite and bakelite insulation). 

The No. 39006 “slide action” coupling permits 
longitudinal shaft motion, eccentric shaft motion 
and out-of-line operation, as well as angular 
drive without backlash. 

The No. 39005 is similar to the No. 39001, but 
is not insulated and is designed for applications 
where relatively high torque is required. The 
steatite insulated No. 39001 has a special anti- 
backlash ball and socket grip feature, which, 
however, limits its serviceable operation to 
torques of six inch-pounds, or less. All of the 
above illustrated units are for 4’ shaft and are 
standard production type "nits. 


New FM Cali Letters 

Forty-nine frequency modulation 
broadcasting stations started using 
their new call letters Nov. 1 and it 
was interesting to note that thirty 
of the stations used call letters 
which did not contain the designa- 
tion FM. Only 19 stations asked 
the FCC for the right to use the 
term FM following newly assigned 
calls. 

The FCC had allowed the FM 
stations the right to use new call 
letters which eliminated the former 
combination of letter-numeral calls 
so that the listening public will not 
become confused. 

Professor Edwin H. Armstrong, 
the “father of FM,” was given, the 
right to incorporate FM in the 
call letters of his Alpine, N. J., sta- 
tion which now broadcasts under 
the call of WFMN. One of the 
largest radio companies wanted a 
five-letter call incorporating FM but 
was refused by the Commission. 
The Commercial Radio Equipment 
Co. (Kansas City) received the in- 
triguing call of KOZY. Many of the 
leading broadcasting companies 
and stations fixed FM calls under 
their present key station call let- 
ters with FM added, such as the 
Bamberger-Mutual key station 
WOR-FM; Columbia Broadcasting’s 
stations WBBM-FM (Chicago) and 
WABC-FM (New York); National 
Life’s station at Nashville, Tenn., 
WSM-FM; Travelers Broadcasting 
Service Corp. at Hartford, Conn., 
WTIC-FM; and Westinghouse’s sta- 
tions WBZA-FM (Springfield, 
Mass.), KYW-FM (Philadelphia), 
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WBZ-FM (Boston) and KDKA-F 
(Pittsburgh). It was understoos 
that a number of the station; 
wanted calls now used by the Arm 
and Navy but these will not become 
available until the war ends. 


Product Organization, 
Radio Division WPB 


Last month we presented the new 
chart of the reorganized Radio and 
Radar Division of the War Produc- 
tion Board, operating under the di- 
rection of Ray C. Ellis. As shown 
on page 124 of the October issue, 
John S. Timmons is deputy director 
under Mr. Ellis, and there are three 
assistant directors—Sidney K. Wolf 
for production, J. W. Abney for in- 
ternal management, and Harold 
Sharpe for labor. 

Various branches operate under 
the above general _ supervision. 
These include branches headed 
Program, Distribution and Sched- 
uling, Domestic and Foreign, Prod- 
ucts and Facilities, End Products, 
and Industrial Instruments. 

The important Products and 
Facilities Branch is headed by El- 
mer R. Crane, who came to the War 
Production Board from the Bell 
Telephone group. The accompany- 
ing branch chart shows the details 
of organization of the Products and 
Facilities Branch supervised by 
him, and lists the officials in charge 
of each commodity. 

Similar branch charts showing 
details of organization of the other 
branches of the Radio and Radar 
Division will be available later. 


Complete organization of the Products and Facili- 
ties Branch of the Radio and Radar Division of WPB 


C 


PRODUCTS AND: FACILITIES BRANCH 
E. R. CRANE 


| l 


STANDARD COMPONENTS SECTION 
LT. COL. J. A. PROCTOR 


ELECTRICAL INSTRUMENT SECTION 
H. P. ROCKWELL, JR. 


ELECTRON TUBE SECTION 
MAJOR WM. A. GRAY 


CAPACITORS 


OR. P. M. DEELEY F. S. ADKINS 


METER OPERATIONS UNIT 


ASS'T SECTION CHIEF 
J. &. WALLEN 


RESISTORS 
D. J. CONNOR 


TEST INSTRUMENT OPERATIONS 
H. P. ROCKWELL, JR. 


APPLICATIONS & STANDARDIZATION UNIT 
F. C. BASH 


R. F. TRANSMISSION LINES 


PRODUCTION UNIT 


A. T. STANTON 


SPEAKERS AND MICROPHONES 
LT. COL. J. A. PROCTOR 


M. BAKST C. J, BURMASTER 
CRYSTALS mS INDUSTRY PROGRAM UNIT 
W. BOND A. SCHLESELMAN 
TRANSFORMERS MATERIAL SECTION 
S. DRUCKER 
METALLIC 
RELAYS ee 
J. M. COFFEEN BR H. F. GASTON 
NON-METALLIC 
SPINNERS AND VIBRATORS ae aa 


POWDERED METALLUAGY & FINE WIRE 
J. GELOK 
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RECONVERSION POLICY—A uniform program and 
policy for the War and Navy Departments and other 
government agencies on the problems of terminating 
or revising war contracts and the reconversion of in- 
dustry and plants from war use to normal civilian pro- 
duction is to be crystallized as a result of President 
Roosevelt’s plan in setting up a unit in the Office of 
War Mobilization under former Justice James F. 
Byrnes. For the electronics and radio industries be- 
cause of their huge 5% billion dollar program for the 
next year from the Army and Navy, the formulation 
of a uniform program and policy is a matter desired 
for future planning, but peak war production is the 
problem of the moment. 


“FIRST THINGS FIRST” — President Roosevelt 
stated that, while it is necessary to prepare for postwar 
adjustments, “this preparation must not interfere with 
programs which are ahead of us.” One of the highest 
authorities in the Signal Corps stressed that it was a 
case of “first things first” and, while there had been 
admitted slow processes of contract termination settle- 
ments, it was the paramount task of the Signal Corps 
to get the production of the vital communications and 
detection equipment completed and rolling at the rate 
to meet the requirements of the armed services and 
the Allied Forces. When military production slackens, 
it was pointed out that the personnel of the Army will 
then be available to concentrate on contract settle- 
ment and reconversion. 


NEW CYCLE OF PRODUCTION — The dominant 
cause for contract terminations by the Army Signal 
Corps and the Navy Bureau of Ships’ Radio Division 
has been the revising of contract requirements for the 
production of new developments or more modernized 
superior equipment. The research activities, to which 
the Office of Scientific Research and Development 
headed by Dr. Vannevar Bush, and the National De- 
fense Research Committee have contributed so much 
during the past year, have produced many marvels of 
new electronic and radio devices and equipment vital 
to the war effort. When new developments are vastly 
superior to the present apparatus, the Army and Navy 
naturally want speedy production. Then, too, when 
the enemy becomes aware of American armed services’ 
equipment, it is often necessary to improve upon it and 
modify it to bring out its full utility for combat 
purposes. 


MANPOWER SITUATION MOST SERIOUS—That 
the manpower situation in the electronic and radio 
industry is not only a difficult problem now but is 
likely to become more serious in the next few months 
1s a well recognized fact. Under the production re- 
quirements of the armed services for the next year, 
Officials of the WPB Radio and Radar Division predict 
between 90,000 and 100,000 new workers will be needed, 
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with unskilled women employes constituting about 80 
per cent of this new labor force. As one WPB Division 
official told “Electronic Industries,” “we are getting 
splinters in our fingers from scraping the bottom of 
the manpower barrel.” 


TURNOVER PROBLEMS—The major difficulty is 
not so much the scarcity of the labor supply as the 
turnover because of the differential in wage rates paid 
by the aviation and ship-building industries and, while 
the electronic and radio industries might try to meet 
such pay rates, it would undoubtedly precipitate an 
upward wage spiral in these other fields which would 
mean another gulf in pay scales. To combat these 
shortages a number of electronic manufacturers are 
displaying considerable initiative. For example, the 
Farnsworth Company has established small assembly 
lines in farming communities where rural men and 
women, now relieved of the heavy burden of theif agri- 
cultural work, are available for such electronic produc- 
tion. In heavy industry areas there is a shortage of 
male workers but a better supply of female labor. The 
labor shortages are worse in the electronic component 
plants. 


FM AND TELEVISION ALLOCATION—With the in- 
terest in FM and television having increasing im- 
portance at the FCC in terms of inquiries, the alloca- 
tions studies of the Commission and other govern- 
mental agencies are being intensified to determine the 
proper number of channels for these two services—at 
the same time balancing them against other essential 
radio services like aviation, communications and gov- 
ernment needs. The FCC engineers are closely sur- 
veying the needs for adequate nationwide television 
service and relay television. 


INTERNATIONAL ASPECTS—The international as- 
pects bulk large in the studies because the bands 
assigned by the U. S. to television, it is hoped, would 
also be used in other countries not only in terms of 
uniform service but to aid American manufacturers in 
marketing their products. Another international as- 
pect is that some of the ultra-high bands will be used 
after the war on international air and sea routes for 
anti-collision devices. In preparing for the future allo- 
cations the FCC field offices are now making continu- 
ous recordings of FM stations to determine long dis- 
ance interference and likewise are conducting tests 
.on interference from the E layer, the troposphere and 
the sporadic bursts from the ionosphere. The results 
of the studies will give important information in re- 
gard to future allocations and help in indicating 
whether the present bands should be retained or be 
extended in the spectrum. There is some thought that 
FM may require space higher than 100 megacycles in 
order to avoid skywave interference. 
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You can hit the 
high point in 
iron core 


performance 
with 


G. A.W. 


CARBONYL 
IRON 
POVY DER 


Available in 
three types 


High effective 
permeability 


Highest OQ value 
Other G. A.W. 


powders being 
developed 


e, 

G. A. W. Carbonyl Iron Pow- 
der is vital to the leading man- 
ufacturers of iron cores who 
supply the carrier and high 
frequency fields and must have 
the highest attainable effi- 
ciency. 


We will be glad to furnish fur- 
ther information and will ap- 
preciate knowing your require- 
ments. Address: 


GENERAL ANILINE WORKS 


A DIVISION OF 


General Aniline and Film Corp. 
435 Hudson St. New York, N. Y. 
Manufacturers & Sole Distributors 


NEW BOOKS 


Hyper and Ultra High 
Frequency Engineering 


By Rovert I. Sarbacher, Sc.D. and 
William A. Edson, Sc.D. both of 
Illinois Institute of Technology. 
Published 1943 by John Wiley & 
Sons, Inc., 440 4th Avenue, New 
York City, 1943. Approximately 
650 pages. Price $5.50. 


This complete text includes basic 
electrostatics and magnetostatics 
from a field equation standpoint 
with particular relations as given 
by Poisson’s and Laplace’s equa- 
tions. Maxwell’s equations are de- 
veloped in both integral and differ- 
ential forms for plane waves. These 
equations are then solved for boun- 
dary conditions in plane wave 
guides, rectangular wave guides 
and cylindrical wave guides. In- 
cluded in the treatment of guides 
is the common coaxial line as well 
as elliptic wave guides. Following 
the theoretical development of 
wave propagation in guides is the 
chapter on experimental apparatus 
showing types of equipment used as 
probes as well as E.—H. transducer, 
impedance matching systems and 
wave launching systems. The sub- 
ject of transmission lines is devel- 
oped in a standard differential cir- 
cuit element manner and a number 
of illustrations are given to show 
the distribution of current voltage 
along the line. Open and shorted 
reactance diagrams are given as 
well as typical circuits using trans- 
mission line sections as resonant 
networks. 

Cavity resonators are well cov- 
ered from a theoretical standpoint 
with mathematics and diagrams. 
Typical radiation diagrams are 
given for horn type radiators and 
reflectors. 


The remaining chapters in this 
book treat the behavior of con- 
ventional grid control tubes at 
ultra-high frequencies from the 
standpoint of input admittance as 
controlled by cathode lead induc- 
tance, transit time, etc., and typ- 
ical uhf oscillators such as the 
magnetron and Klystron. Stand- 
ard amplifier technic including 
wide band shunt and series com- 
pensated circuits is included in a 
separate chapter. 

Negative grid oscillators, as well 
as the positive grid type of high 
frequency oscillator are also dealt 
with. The operation of the mag- 
netron is covered with a mathe- 
matical treatment of the electron 
motion in the two fields for the two 
and four segment types. Velocity 


modulation including the Klystron 
in the standard and reflex types is 
treated along with the inductive 
output tube in the last chapter. 

A large number of references are 
made to current literature. 


PERFORMANCE 


Imagine splitting an ampere into thousandths. 
But, that’s our business, for electronic perform- 
ance depends upon controlling electrical impul- 
ses to close limitations. If you use transformers 
with micrometer-type specifications, better talk 
with an Acme Engineer. We know howto build 
Plate Supply transformers, Power transformers, 
Filament transformers, Chokes, etc., and for all 
electronic applications. 


Maybe you need something like this. 244KVA, 
Auto transformer, 115 volts primary, 90/100/110/ 
120/130/200/210/220/230/240 secondary. 


BREAKDOWN TESTER 


A compact, portable testing unit ideal for labo- 
ratory or production-line use, 115 volt, 60 cycle 
primary. Adjustable secondary voltage of 500/ 
1000/1250/1 500/1750/2000/2500 volts. Many 
safety features combined with typical Acme high 
quality construction ... Write for Bulletin 140. 


THE ACME ELECTRIC & MFG. CO. 


CUBA, N. Y. ry) CLYDE, N. Y. 
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"Tue SCR-299 high powered mobile transmitter, using 


Quartz Laboratories crystals has more than met the 


a 
Ss . expectations of the U. S. Signal Corps and has 
received high praise from leading military authorities, 
m= one of whom said, “My observations in the theatres 
with the famous 


SC R-.299 b . : T by of war make it possible to say that the SCR-299 hit 


the jackpot in the mobile radio field as has the jeep 


el fe | 4 F j ¢rd 4 t < r oA in transportation.” 


Quartz Laboratories is proud of its contribution to 


this fine transmitter unit. 


oo 


~~\ QUARTZ LABORATORIES 


KANSAS CITY, MO. 
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NEW BULLETIN 


Throat Microphones 


Universal Microphone Co., Ingle- 
wood, Calif., has published a new 
catalog (No. 961) descriptive of 
U. S. Army Signal Corps throat 
microphone, type T-30-S. Diagrams 
include operational circuits and 
extension cord assemblies. Illus- 
trations include the CD-318 cord 
assembly and a cutaway view of 
the microphone, neckband and 
component parts. A photograph 
illustrates the method of wearing 
the T-30-S. Descriptive data in- 
cludes the functions of the instru- 
ment, complete description, wear- 
ing methods, handling of the 
T-30-S, resistance, microphone cur- 
rent, repairing, dimensions and 
component weights. The leaflet 
closes with current price list. 


Plastic Nameplates 


A rather interesting vooklet 
(6x9, 16 pages, two colors) has 
been produced by G. Felsenthal & 
Sons, 4110 West Grand Boulevard, 
Chicago, on the application of plas- 
tic materials to the production of 
such things as nameplates. Illus- 
trated are a number of aircraft 
navigational instruments, protrac- 
tors, scales, etc., as well as a wide 
variety of nameplates. One feature 
of plastics for the purpose is that 
any printed matter may be sant- 
wiched between transparent sheets, 
perfectly protecting it. 


Kenyon Transformers 


Kenyon Transformer Co. Inc, 
840 Barry St., New York, has re- 
leased a 24-page catalog on qual- 
ity transformers. The company’s 
complete line of transformers, with 
physical, electrical and operating 
characteristics, together with list 
prices, are given. Five large charts 
are included: converting loss or 
gain into decibels; ohms, current, 
decibels conversion graph; watts 
vs. decibels; ohms, voltage, decibels 
conversion graph; and reactance, 
capacity, inductance, resonant fre- 
quency. 


Electronic Heaters 


Electronic equipment for heating 
metals is featured in a new, illus- 
trated 8-page bulletin (GEA-4076) 
issued by the General Electric Co. 
The publication describes the elec- 
tronic method of heating metals 
and gives.in detail the specifica- 
tions of both the 5-kw and the 
15-kw, 550-kce electronic heaters. 
Included are illustrations of many 
important small parts which may 
be brazed, soldered, or surface 
hardened by electronic heating. 
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LIKE A STRONG HAND... 


loushieg Soil 


The first duty of government is the protection of its people. Pro- While present availability of this equipment is limited by war 
tection from dangers at home, as well as from enemies abroad. priorities, plans can be based on information you give us now 
Protection from fire and flood—from prowling thieves, kid- that will speed an effective installation to meet your needs 
nappers, killers—from danger of injury by reckless motorists. when the war permits. 


In modern communities emergency communications sys- 
tems developed by RCA play a vital part in organizing the 
forces of society to combat these evils. RCA Police Radio Sys- 
tems, and RCA radio systems for fire departments, forest 
rangers, highway patrols, public utilities, and flood control 
organizations, provide instant two-way communication between 
fixed or mobile points, for transmission of emergency infor- 


mation and instructions essential to maintenance of public 
ecder sod RCA EMERGENCY COMMUNICATIONS 


RCA will gladly answer any questions about any type or 
application of RCA Emergency Communications Equipment. RCA Victor Division © RADIO CORPORATION OF AMERICA © Camden, W. J. 
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WEIGHT! 


Eliminate waste of materials—cut out unnec- 
essary weight—speed up your assembly and 
reduce costs by using Self-Locking PALNUTS 
to hold light radio and electronic parts tight. 
Made of spring steel, Self-Locking PALNUTS 
exert a powerful double locking action that 
holds parts tight. PALNUTS weigh from 70 
to 90% less than other fastenings—require 
only three bolt threads space—apply easily, 
speedily with hand or power drivers—cost less 
than half as much as most other locking de- 
vices. Wide range of sizes and types for 
prompt delivery. Outline your assembly for 
recommendation. Write today for PALNUT 
Manual No. 2 giving full details. 


THE PALNUT CO., 83 CORDIER ST., IRVINGTON, N. J. 
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Self-Locking PALN UTS 


Hold tight under 
severest vibration 


* 


Assemble with 
Power Drivers 


* 

Save Time, Labor, 
Weight, Space 
* 

Very Low in Cost 
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DOUBLE LOCKING ACTION 


When the PALNUT is tightened, 
its arched slotted jaws grip the 
bolt like a chuck (B —B), while 
spring tension is exerted upward 
on the bolt thread and down- 


ward on the part (A—A), secure- 


ly locking both. 
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Timing Motors 


Haydon Mfg. Co., Forestville, 
Conn., manufacturer of synchro- 
nous motor-driven, and electronic- 
timing devices, has released a new 
24-page illustrated catalog. New 
applications of Haydon timers, 
brought on by wartime demand, in- 
clude radio keyers, time delay 
mechanisms for the protection of 
vacuum tubes, various types of mul- 
tiple circuit repeat cycle timers, etc. 
The catalog contains an outline of 
the principles employed in Haydon 
timing motors, both ac and dc, with 
cut-away views of the motor, brake 
unit, reset unit, and friction device. 
Technical data is included on the 
full range of timing applications. 


Selectro-Plater Booklet 


Rectifier equipment which is 
most in demand for war production 
is described and illustrated in a 
12-page booklet published by W. 
Green Electric Co., Inc., 130 Cedar 
St., New York. Two circuit sche- 
matics, supplemented by operating 
characteristics, are included. 


Crystal Pickups 
and Cartridges 


A table for replacement of crystal 
pickups and cartridges in radio- 
phonograph combinations, has re- 
cently been published in a new bul- 
letin by Webster Electric Co., Ra- 
cine, Wis: Precautionary measures 
against rough handling, tempera- 
ture extremes and moisture, are 
suggested therein. 


Locking Ring 


Bardwell & McAlister, Inc., 7636 
Santa Monica Blvd., Hollywood, 
Calif., has released Bulletin No. 2 
describing the Rosan locking sys- 
tem for threaded inserts and studs. 
The system is claimed to lock a 
steel insert or connection perma- 
nently to another material. A lock- 
ing ring, serrated both inside and 
out, engages its inner teeth with 
a serrated collar on the insert or 
stud. The outer teeth of the lock- 
ing ring broach their way into the 
parent material at the surface of 
a counterbore when struck with a 
hammer and a drive tool. 


Beryllium Copper 


Instruments Specialties Co., Lit- 
tle Falls, N. J., has released an 
eight-page bibliography on beryl- 
lium copper which has been com- 
piled after four years of research 
by its engineering staff. The bul- 
letin is arranged in chronological 
order. 
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-SECOND TIMING 


HEN the late Captain Charles Paddock, U.S.M.C., established his 
innumerable world records, three stop watches at the tape clocked 
. the time for the world’s fastest human to O.1 of a second. 

The quality of the products manufactured by Sound Equipment Cor- 
poration of California gives new meaning to the term “Split Second Tim- 
ing.” Our precision coils make possible the production of radio equip- 
ment with accuracy stated in terms of 0.0008 cycles per second under a 
wide range of atmospheric conditions. 


When victory is won, the same exacting standards we are now building 
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into equipment for the armed forces will again enhance the quality of 


- 


electronic products for better peace-time living. 


Send for our new booklet ‘“‘Sound”’ 


Sound Equipmontr 


Corporation of California 


6245 LEXINGTON AVENUE, HOLLYWOOD 38, CALIFORNIA 
Manufacturers of AIRCRAFT RADIO EQUIPMENT © AMPLIFIERS ® PRECISION COILS 
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Dependability of radio equipment doesn’t begin with the 


Walkie-Talkie man reporting enemy movements or directing 
Allied . advances. 


manufacturing radio receivers, transmitters, batteries, wires and 


Dependability originates in the plants 


other equipment so essential in conducting a successful mechan- 
ized war. . . . To achieve this dependability, thorough, accurate, 
efficient testing equipment is demanded. Kold-Hold’s ‘“Hi-Low” 
machine was productioneered to meet this demand. Accurate test- 
ing. over a wide controlled-temperature range enables you to meet 

rigid government specifications 
and do a testing job that assures 
dependability when and wherever 
it’s needed. . . . Detailed infor- 
mation on Kold-Hold products 
and their many applications fur- 
nished upon request. Ask for 


catalog No. S-Z 431. 


KOLD-HOLD 


Productioneering for Industry 


454 NORTH GRAND AVENUE, LANSING, 4, MICHIGAN 
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Complete illustrated ‘descriptions 
of the various types of power and 
transmitting tubes manufactured 
by Electronic Enterprises, Inc., 65 
Seventh Ave., Newark, N. J., are 
contained in a newly issued bro- 
chure of 10 pages. Included is com- 
plete technical data on these types: 
866A/866, 872A, 575A, 836, 371B, 
8020, EE200, 100TH. 


Heat-Resistant ‘‘Lucite’’ 


Physical properties which make 
heat-resistant “Lucite” methyl 
methacrylate resin molding pow- 
der unique among plastic formula- 
tions are disclosed in a bulletin 
issued by the plastics department 
of E. I. du Pont de Nemours & Co., 
Wilmington, Del. 

“Lucite” in the new form, known 
as HM-119, is now available com- 
mercially. Some of the uses where 
the plastic will probably be applied 
are: airplane flying light lenses, air- 
port signal light lenses, reflectors for 
military vehicles, cases for lamps 
and batteries, dial and meter faces, 
railroad signal light lenses, auto- 
mobile blackout lenses, insulation 
for radio equipment, medical and 
dental instruments, aircraft instru- 
ment lenses and automobile instru- 
ment lenses. 


Testing Instruments 


The new catalog on aircraft and 
industrial testing instruments by 
Televiso Products, Inc., 6533 N. 
Olmsted Avenue, Chicago, is di- 
vided into five sections covering 
aircraft gyro test instruments, air- 
craft vibration test instruments, 
aircraft industrial production test- 
ers, industrial vibration measuring 
instruments, and electro-mechani- 
cal laboratory and production test 
equipment. 

Each section contains pictures 
and descriptions of main functions 
and applications. 


Visual Training Directory 


A new type 80-page catalog direc- 
tory, classifying a wide range of 
visual training aids now available 
to the electrical industry, has been 
prepared by The Jam Handy Or- 
ganization, 2900 E. Grand Blvd., 
Detroit (11), Mich., for general dis- 
tribution. By a new system of in- 
dexing, cross-indexing, and classi- 
fying many varied teaching slide- 
films and motion pictures for 
electrical training purposes, the in- 
structor is enabled to quickly locate 
the subject wanted. In addition, 
previews of each slidefilm and mo- 
tion picture are provided in the 
form of large illustrations repro- 
duced directly from the films. 
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Power and Transmitting Tubes 
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A short turn of the screw driver locks the Camloc Fastener 
as securely as bolt and nut yet without loss of time and 
parts. Reverse motion releases it. That is why millions of 
Camloc High Speed Fasteners on military aircraft make every 


vital part easily accessible. War production was quick to 


accept the High Speed Fastener as a necessity. Peacetime 
industries will be just as quick to sense Camloc’s possi- 
bilities for safety, speed and economy. Write today for 


illustrated catalog CAMLOC FASTENER CORPORATION, 


420 Lexington Avenue, New York 17, N. Y. 


The Camloc Fastener is composed of three parts. A factory assembled Stud Assembly & a Grommet 


€> for metal, plastic or plywood; a Cam Collar for single hole mounting SB or rivet type mounting 


—straight ae > aia beet or floating 3 =~ a The Floating Cam Collar allows 
me OD, 


up to 4” misalignment in any direction. All Camloc Fasteners carry complete Army and Navy approval. 


Copr. 1943, Camloc Fastener Corp 
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MILESTONES TOWARD 
THE ELECTRONIC ERA 


Edison’s “Etheric Force” 
Experiments of 1877 


In the present year of 1943 which 
marks the 60th anniversary of Thomas 
A. Edison’s discovery of the Edison 
Effect, basic phenomenon of all the 
electronic arts, it is also interesting 
to survey some even earlier experi- 
ments of the great inventor, which \ 
led him very near to the phenomena } 
of radio or high-frequency radiation, 

These were the famous “etheric 
force” or “black-box” experiments 
which began as far back as 1875, and 
were revealed in detail some years ago 
when a forgotten box of old notebooks 
was unearthed in the laboratory at 
Orange, N. J. These notebooks, as re- 


& ported by the New York Times of the 

ur OC adio Ph period, contained the only record yet 
ones found in Edison’s own hand of his 

experiments with what he recognized 
as a “strange, new force,” twelve years 


MURDOCK RADIO PHONES have stood the most gruel- | jsefore the work of Hertz and twenty 


ing tests precision instruments can undergo—the battle | years before Marconi’s. 
tests of two World Wars! They have given our armed forces 


™ iio) “All-diffusive” 
the same top-notch, never-failing performance that has distin- 
guished Murdock’s service to Industry for But when, back in the seventies, 
39 years. Edison announced his experiments 


with “etheric force’ many scientists 


a Now—perfected to the Nth degree of scien- | jeered. As for laymen, in the 70s 
tific engineering—Murdock Radio Phones | ‘ere was no popularization of s¢i- 
’ . ° A ence books. The generation that Cur- 
We're busy with or- stand ready to serve American Business : : , 
i : rier & Ives and Godey’s Lady’s Book 
ders, but we still better than ever before—when the war is 


did so much to commemorate was 
over. absorbed in headlines on the Tich- 


for manufacturing 
a ° a - borne case, the escape of Boss Tweed, 
more Radio Phones To win the post-war battles of industrial | ,,, naa looted New York of $20; 


and related parts on competition you'll need the most perfect | 000,000, and so on. In the large cities 
a sub-contract basis. communication instruments science can | skyscrapers had not’ yet begun to 


af -0m none amnine devise. You'll need the “clear-as-a-bell” | mount, for there were no elevators, no 
manufacturing aid 


have plant facilities 


he site Geld; see tn- reception of Murdock Radio Phones — saa serve oe electric light. There wa 

5 ; eh eire no subways, no trolleys, no automo 
oe ee eich Sper semeeiry ary ~~ emayee . eoeeiree- biles, no airplanes. This was before 
spondence. tion — long-lived, trouble-free dependa-| tne gay of the telephone. 


bility! Noting the tendency of the new phe 
nomenon to diffuse itself through the 


Get the Full Story of What These Gent (ett 
Famous Radio Phones Can Do For You! 


Write to Dept. 71 
for Catalogue 


gts tape 


WW" J. Murdock Co. 
Chelsea - Mass. 


Edison’s own sketches of his “etheric 
force” apparatus, made in 1877 when he 
earried on his black-box experiments 
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Hardware Eo., ne. 
476 BROADWAY * NEW YORK 13, N. Y 
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Quality control of the components of EICOR products is 

maintained by innumerable inspections and tests. And such 
thoroughness pays—it assures reliable motors and dynamotors 
for our Armed Forces—it helps us produce perfect units, faster. 


For example, the insulation tester illustrated was 
designed and built by EICOR engineers expressly for applying 
high potential stresses between certain insulated components. 

Such tests are made between high or low voltage windings 
and ground; from high to low voltage windings; from field 
coils to ground, and between other parts, depending on 

the type of the unit. Every motor and every dynamotor, 
large or small, must “take it” at a specified voltage as 
a routine part of production testing. 


Long experience in this highly specialized field has 
helped earn an enviable reputation for EICOR products. 
This experience may be of considerable assistance to 
you when rotary electrical equipment is a factor 

in your post war planning. 


-1C@R TNC. 1501 W. Congress St, Chicago, U.S.A. 


DYNAMOTORS «+ D.C. MOTORS « POWER PLANTS:* CONVERTERS 


Export: Ad Auriema, 89 Broad St., New York, U.S. A. Cable: Auriema, New York 


air and through material bodies, Rdg _ 


son called it first “etheric” and theq 
“etheric force.” Hertz later named it 
“electric force.” Edison also used such 
terms as “etherism,” “ethericity,” and 
“etherodes” to distinguish it from ele¢ 
tricity as then understood. 


“Tried everything” 


In his experiments in 1875, of which 
the notes were kept by an assistant, 
Charles Batchelor, the inventor tried 
twenty-eight metals. Of these, iron 
and cadmium were the most satisfac 
tory. He also tried with negative re 
sults more than fifty solutions of dif- 
ferent substances to ascertain if the 
“force” would mark on paper with 
these solutions. 

The early experiments are dated at 
the “Menlo laboratory,” and at the 
Ward Street shop, Newark. 

Aside from their scientific content 
these old notebooks are significant for 
the light they throw on the person 
ality of the inventor. His characteris 
tic disregard of day and night soon 
becomes apparent. “Quit work at § 
A.M.,” reads an entry of Jan, 12, 1877, 


Lab notes 


Most unusual is his memorandum on 
Jan. 7, 1877. “Been sick last three 
days,” it reads, “eyes very bad, couldnt 
do much.” These eyes years later still 
served him through long howurs of 
daily work. 

Once he writes, “This page is a fait 


| ure,” and signed his name repeatedly 


as if in a moment of relaxation; the 
signature being witnessed by Batche- 
lor, Adams and Johnson, assistants. 
The page ends with a favorite quote 
tion written in his most perfect ver- 
tical hand, ‘Now in the Winter of our 
discontent made glorious Summer by 
this sun of York.” 

His comments on experiments run 
the scale from “Discovery,” “Eztra 
First Class,” “Phenomenon,” “Beat- 
tiful Experiment” to “Curious,” “Un 
reliable,” “Quite Stinking”—the solu- 
tion not the experiment, “Nix.” Sug- 
gesting the democratic relationship be- 
tween him and his staff is the inquiry 
from one of them: “Edison, what do 
you think if I make the rubber half 
as thick?” 


Vibrator apparatus 


Any bright lad could duplicate to- 
day the apparatus that the inventor 
was using. when he first noticed 
“etheric force.” “A vibrator magnet,” 
says the first notebook entry, “consist 
ing of a bar of Stubb’s steel fastened 
at one end and made to vibrate by 
means of a magnet.” In the course of 
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IMAGINE 


SOLDERING METAL 


TO GLASS! 


New PYREX Metallized Bushings help 8 Big Ways! 


| Practically Foolproof—the metallized layer solders easily. 


4 
& 


You can use any common solder and flux, applied by 
soldering iron, soft air-gas flame or induction heating. 
_ You get a permanent hermetic bond—a positive seal against 


leakage of oil, water, and air—with no gaskets, washers, 
or “dopes”’ to leak. 


3, You save time and money on assembly — fewer parts and 


fewer operations reduce labor costs and speed up produc- 
tion—several Pyrex bushings can be soldered at once— 
no baking required. 


4. Pyrex metallized bushings offer great thermal shock resist- 


5 


-ance—easily meet Army and Navy specifications for rapid 
temperature change. 


You enjoy all the superior electrical characteristics of glass — 
low dielectric constant, low power factor, high dielectric 
strength, and great electrical resistivity. 


artes 
“ 


PYREX” is a registered trade-mark and indicates manufacture 
by Corning Glass Works 
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7. 
8. 


orto absorption is negligible—there’s no glaze to crack or 
chip. 


Pyrex bushings do not carbonize or track—because glass is 
inorganic. 


Selection is wide—there’s one to fit your needs in the several 
available standard sizes. 


MAIL COUPON TODAY! 


Electronic Sales Dept. EI-11-8 
Bulb & Tubing Division 
Corning Glass Works 
Corning, N. Y. 


Please send me full details of improved method of 
metallizing on glass. 


Name and Title 
Company 


Street 


his experiment, the electromagnet and 
interrupter were connected to gas 
pipes and a dark box was set up in 
another part of the building. It con- 
tained two adjustable. conducting 
points, lead pencils (graphite) close 
together. An eye piece made it pos- 
sible to observe the length of sparks 


) between them. 
4L When Edison saw electric energy 


manifesting itself in open circuit, he 
did not know that this was due to 
electric waves in free space. He rec. 
ognized, however, that he was dealing 
with a new power and maintained his 
view in the face of ridicule. 

In 1881 the inventor included 
“etheric force” in his exhibit at the 
Exposition Internationale d’Electricité 
at Paris. Here was shown the dark 
box of the Menlo Park experiments. 
This was later in possession of the 
New York Edison Company. 


Ihe Army-Navy “E”’ proudly 
flies over the Chicago Trans- 
former plant awarded fo ex 


cellence In war production 


His only wireless patent 

In 1903 Edison sold to the old Mar- 
cont Company, the only patent he ever 
took out on the subject of wireless 
communication. 

The principle behind this later wire- 
less patent was that of induction. The 
'¥ e " apparatus was to provide a system of 

lectnopic } leomiceds transmitting signals electrically to be 
i used between ships at sea, between 

ships and the land, and between dis- 

THE TRAN S FO R tant points on land. While not radio, 

it contained many of the elements of 


wireless. It had elevated masts carry- 


. ing condenser surfaces to spread €lec- 
0 CUSTOM DESIGN trical impulses, what are very like 
e antennas on the masts of ships, and 


a detecting apparatus. If Edison had 
thought of applying his discovery of 
“etheric force’ to this invention, he 
would have had perhaps a complete 
system of “wireless.” 


design and manufacture of cll type SET AE ARE SUM MAE 
of small transformers and reactors. ACTS OF CONGRESS OF AUGUST 24, 1912, AND 
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M4 ‘ at New York, N. Y., for Oct. 1, 1943, State of New 
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ANNOUNCING AN IMPORTANT NEW DATA BOOK 


Appreciating the present special need for radio ref- 
erence data in compact, convenient form, the Fed- 
eral Telephone and Radio Corporation presents 
“Reference Data for Radio Engineers” as an aid to 
radio research, development, production and oper- 
ation. 


In selecting material for this book, the aim was to 
provide for the requirements of the engineer as 
well as the practical technician. Hence, more funda- 
mental data are included than usually found in a 
concise radio handbook, in order to fill a gap that 
has existed in the past between handbooks and 
standard radio engineering text books. Special effort 
also was directed to making the material useful both 
in the laboratory and in the field. 


A glance at the table of contents, listed at the right 
will show the wealth of subject matter included. All 
material is presented in a concise, practical form 
generously illustrated, with more than 175 charts, 
graphs and tables—all conveniently arranged for 
ready use. 


Material for this Reference was compiled under the 
direction of the Federal Telephone and Radio Lab- 
oratories in collaboration with other associate com- 
panies of the International Telephone and Tele- 
graph Corporation. This group of companies (in- 
cluding their predecessors) possesses experience 
gained throughout the world over a period of many 
years in the materialization of important radio 
projects. 


This handy new reference should be on the desk of 
every radio engineer. Order your copy today — only 
one dollar, in serviceable green cloth binding. The 
order form at the right is for your convenience. 


Published by the 


Federal Telephone and Radio Corporation 


67 Broad Street, New York 4, N. Y. Lh BEF 
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Fractions of an Inch with Metric Equiv- 
alents, Copper Wire Table, Copperweld 
Wire: Mechanical and Electrical Prop- 
erties, Standard Stranded Copper Con- 
ductors, Screw Head Styles and Method 
of Length Measurement, Standard Ma- 
chine Screw Data—Chart for Hole Sizes. 


Engineering and Material Data. Insulating 


Materials, Plastics: Trade Names, Phys- 
ical Constants of Various Metals, Fusing 
Currents of Wire, Melting Points of 
Solder, Temperature Chart of Heated 
Metals, Spark Gap Voltages, Thermo- 
couples and Their Characteristics, Char- 
acteristics of Typical Thermocouples, 
Head of Water and Approximate Dis- 
charge Rate, Wind Velocities and Pres- 
sures, Weather Data: : 
Seieg orm coses Extremes, Precipita- 
tion Extremes, World Temperatures, 
World Precipitation. ) 
Principal Power ee in Foreign 
Countries, Audible Spectrum, Ether 
Spectrum, Radio Frequency Classifica- 
tions. 


Audio and Radio Design—General. Condenser 


Color Code, Resistor Color Code, Stand- 
ard Color Coding for Resistors, Induc- 
tance Charts for Single Layer Solenoids, 
Copper Wire Coil Data, Reactance 
Charts, Time Constants for Series Cir- 
cuits, Impedance Formulas, Network 
Theorems, Electrical Circuit Formulas, 
Attenuators, Filter Networks. 


Rectifiers, Special Connections and Circuit 


Data for Typical Rectifiers, Selenium 
Rectifiers. 


Vacuum Tubes and Amplifiers. Vacuum Tube 


Design: (Nomenclature, Coefficients, 
Terminology, Formulas, Electrode, Dis- 
sipation Data, Filament Characteristics. ) 
Ultra-High Frequency Tubes, Vacuum 
Tube Amplifier Design: ( Classification, 
General Design, Graphical Methods,) 
Resistance Coupled Audio Amplifier De- 
sign, Negative Feedback, Distortion, 
Army and Navy Preferred List of Vacuum 
Tubes, Cathode Ray Tubes, Approxi- 
mate Formulas. 


Telephone Transmission. Power Ratio, Volt- 
age Ratio, Decibel Table, Transmission 
Line Data and Constants. 

Radio Frequency Transmission Lines. Trans- 
mission Line Data: ( Surge Impedance of 


-———— CHECK THIS TABLE OF CONTENTS NOW ——_— 


General Engineering Tables. Conversion Table, 


Uniform Lines, Transmission Line bi os 
and Their Characteristic Impedance. : 
pedance Matching with Shorted Stub, 
Impedance Matching with Open Stub.) 
Wave Guides and Resonators. 


Radio Propagation and Antennas. Field Strength 
of Radiation from an Antenna, Field 
Strength from an Elementary Dipole, 
Ultra-Short Wave Propagation: ( Line of 
Sight Transmission Distance. ) Reflection 
Coefficient of Plane Radio Waves from 
Surface of the Sea, Distance Ranges of 
Radio Waves, Radio Transmission and 
the Ionosphere, Time Interval between 
Transmission and Reception of Reflect- 
ed Signal, Linear Radiators: (Maxima 
and Minima of Radiation—Single-Wire 
Radiator.) Antenna Arrays: ( Radiation 
Pattern of Several Common Tyee of 
Antennas, Radiation Pattern of Multi- 
Element Linear Broadside Array, Radia- 
tion Pattern of Multi-Element Binomial 
Broadside Array. ) Frequency Tolerances. 


Noise and Noise Measurement. - Wire Tele- 
phony, Radio. : 


Non-Sinusoidal Waveforms. Relaxation Oscil- 
lators, Electronic Differentiation Meth- 
ods, Fourier Analysis of Recurrent 
Waveforms, Analyses of Commonly 
Encountered Waveforms. 


Dimensional Expressions. 
Greek Alphabet. 


Mathematical Formulas and General Infor- 

mation. Miscellaneous Data, Mensuta- 
tion Formulas, Formulas for Complex 
Quantities, Algebraic and Trigonomet- 
ric Formulas, Approximations for 
Small Angles, Quadratic Equation 
Arithmetical Progression, Geometri 
Progression, Combinations and Per- 
mutations, Binomial Theorem, Mac- 
laurin’s Theorem, Trigonometric Solu- 
tion of Triangles, Complex Hyperbolic 
and other Functions, Great Circle 
Calculations. 


Mathematical Tables. Logarithms of Num- 
bers and Proportional Parts, Natural 
Trigonometric Functions for Decimal 
Fractions of a Degree, Logarithms of 
Trigonometric Functions for Decimal 
Fractions of a Degree, exponentials (e” 
and e-"), Natural or Naperian Logar- 
ithms, Hyperbolic Sines, Hyperbolic 
Cosines, Hyperbolic Tangents, Bessel 
Functions. 
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Publication Department, 


—————- USE THIS CONVENIENT ORDER FORM --—--——-— 


Federal Telephone and Radio Corporation 


67 Broad Street, New York 4, N. Y. 


I enclose............ dollars for which send me............ copies of “Reference Data for 


Radio Engineers’’ ($1.00 per copy) 
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Voice 
Communication 
Components 


Universal Microphones, as 
well as Universal Plugs, 
Jacks, Cords, and Switches, 
are vital voice communica- 
tion components today in 
the War Effort. When peace 
comes, they will continue to 
fulfill their role in a postwar 
world surmounting the bar- 
riers of distance with Radio 
and Aircraft. 


UNIVERSAL MICROPHONE C0., LTD. 


INGLEWOOD, CALIFORNIA 


CANADIAN DIV: 560 KING ST. WEST, TORONTO 2 
FOREIGN DIV: 301 CLAY, SAN FRANCISCO 11, CAL. 


PL-291 


York, N. ¥. M. Clements, Rumson, N. J. . Orestes H. 
Caldwell, Catrock Road and Bible St., Cos Cob, Conn. 
McGraw-Hill Publ. €o.,* 330 W. Forty-second. St., 
New York, N. Y. 

3. That the known bondholders, mortgagees, and 
other security holders owning or holding 1 per cent 
or more of total amount. of bonds, mortgages, or other 
securities are: (If there are none, so state.) None. 

4. That the two paragraphs next above, giving the 
names of the owners, stockholders and security holders, 
if any, contain not only the list of stockholders and 
security holders as they appear upon the books of the 
company but also, in cases where the stockholder or 
security holder appears upon the books of the com- 
pany as trustee or in any other fiduciary relation, the 
name of the person or corporation for whom such 
trustee is acting, is given; also that the said two 
paragraphs contain statements embracing affiant’s full 
knowledge and belief as to the circumstances and con- 
ditions under which stockholders and security holders 
who do. not appear upon the books of the company as 
trustees, hold stock and securities in a capacity other 
than that of a bona fide owner; and this affiant has 
no reason te believe that any other person, associa- 
tion, or corporation has any interest direct or indirect 
in the said stock, bonds, or other securities than as 
so stated by him. 

(Signed) Orestes H. Caldwell 

Sworn to and subscribed before me this 27th day of 
October, 1943. 

R. M. Philips 


Notary Public Westchester County. 
Notary Public N. Y. County Clerk’s No. 442. 
Notary Public N. Y. County Register’s No. 4P249. 


(My commission expires March 30, 1944.) 
New York County Commission expires March 30, 1944. 


*Represents minority stock interest which was pur- 
chase price for Radio & Television Retailing. Majority 
stock and control continue in hands of 0. H. Caldwell 
and M. Clements. 


General Radio in Chicago 


General Radio Co., Cambridge, 
Mass., has established a new office 
in Chicago at 920 South Michigan 
Ave. L. E. Packard, who has been 
in. charge of the company’s New 
York office at 90 West St., will be in 
charge of the Chicago office. Mar- 
tin Gilman, formerly at the fac- 
tory, will have charge of the New 
York office. 


Andrew Exports to 
Frazar and Hansen 


The Andrew Co., Chicago, manu- 
facturer of gas-filled coaxial cables 
and other antenna accessories, has 
appointed Frazar and Hansen, San 
Francisco, its export representa- 
tives, effective immediately. 


Dr. Victor J. Andrews 


What Will the 
of the War 


Mean to Your 
CAREER? 


End 


lf you are wise, you will realize that the 
secure future that every man desires must 
be gained by preparing now. 


You will not wait for a “lucky break.” 
You will analyze your present capabilities 
—decide where you will fit into the postwar 
world of radio and industrial electronics, 
You won't wait very long. For you will 
realize that time is short—that your future 
is now! 


CREI home study can prepare you for the 
opportunities that are available to every 
engineer who wants to take advantage of 
them. Our program of technical study 
will bring your knowledge up-to-date ... 
help you in your daily work, and develop 
your ability to cope with any technical 
radio problem. 


CREI courses are prepared to fit into busy 
schedules. You can study a few hours a 
week without interfering with your pres 
ent work. ‘In the years to come, you will 
remember the day you read this advertise- 
ment. So, don’t forget to “follow-through” 
now —for this is the time to make sure 
that your preparation for postwar success 
shall not be “too little, too late!” 


One CREI student, a broadcast engineer, 
recently wrote: “I found your course suf- 
ficiently advanced for a college graduate, 
and of an engineering nature.” 


WRITE FOR OUR FREE BOOKLET 


[f you are a professional ra- 
dio engineer, let us prove the 
value of CREIT study. To help 
us intelligently answer your 
inquiry, PLEASE STATE 
BRIEFLY YOUR BACK- 
GROUND OF EXPERI- 
ENCE, EDUCATION AND 
PRESENT POSITION. 


CAPITOL RADIO 
ENGINEERING INSTITUTE 


Home Study Courses in Practical Radio 
Engineering for Professional Self-Improvement 


Dept. EI-11 3224 — 16th Street, N.W. 
WASHINGTON 10, D. C. 


Contractors to the U.S. Signal Corps, U.S. Navy and 
U.S. Coast Guard 

Producers of Well-trained Technical Radiomen for Industry 
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There will be many new uses for Triplett 
Instruments when industry turns again to 


peace. And new Triplett Instruments will 
meet the needs then developed by a more 
comprehensive application of Electronics. 
But one old Triplett principle will be even 
more valuable: Precision, durability, fair 
prices — qualities practical men respect. 


THE TRIPLETT ELECTRICAL INSTRUMENT CO. 
BLUFFTON + OHIO 


TRIPLETT 
MODEL 645 PORTABLE 


The hinged cover provides protection to 
instrument glass during carrying. Espe- 
cially important when carried with other 
equipment. Opens flush and provides a 
smooth case open or closed. 

The molded mechanical shield excludes 
dust, and allows replacement of plug-in 
thermocouples or rectifiers without ex- 
posing sensitive mechanism of instru- 
ment. Also, it protects the movement 
from possible damage when the case 
is open. 

The Plug-in feature permits pre-cali- 
bration of thermocouples or rectifiers. 
Plug-in units are interchangeable. No 
fecalibration of the instrument is re- 
quired. In case of burn-out of a thermo- 
couple or a rectifier a new one may be 
secured and replacement effected without 
returning instrument to factory. 

For additional engineering information 
on Model 645 and other instruments of the a eos oR RECTIFIER 
Same case style write for 645 data sheet. 


* 
BUY WAR BONDS AND STAMPS 
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Index in Preparation 


A complete index to all editorial 
material which has appeared in 
“Electronic Industries” is in prepa- 
ration and will be available in De- 
cember. The index will cover a 
total of fourteen issues, including 
that for December this year, and 
thus will list all articles which have 
appeared since the inception of the 
publication. 


Another Reason 
for Radio 


White ants in Australia eat up 
complete telephone poles in four 
months, reports Major Jack Lea, 
formerlv of the Information De- 


partment of the A. T. & T. Long 
Lines Department, who is now in 
the Signal Corps in the “land down 
under.” 
While the U. S. Army is con- 
structing telephone lines in areas 
of Australia which never saw a pole 
before, Major Lea wrote that the 
poles have to be metal ones. Other- 
wise, a pole line of wooden poles 
and crossarms would be completely 
devoured by the white ants in four 
months’ time. The curious Amer- 
icans in the Signal Corps had to be 
“shown” and put in one wood span 
near the regular line of metal poles 
and Major Lea reported, “Sure 
enough, all we found later was the 
glass insulators, wire, bolts and 
braces and the emnvtv holes.” 


If you manufacture meters, crystals, con-' 
densers, tubes... electronic components 
or equipment... Mobile will gladly sup- 
ply the answers to the questions asked 
below. Only Mobile offers program-con- 
trolled or manually-set atmospheric con- 
ditions to meet all of your requirements. 
Wherever standard models are not suit- 
able. we will build to specifications. 
May we work with you? 


Will it test more. . . faster? 
Is it automatic in operation? 
Does it require minimum attention? 
Does it bulk small yet have large capacity? 
How much power is consumed in operation? 
Does it meet critical specifications of the Army and Navy? 


Great Television 
Network Promised 


The extent to which television 
broadcasting may develop in the! 
postwar period is anyone’s guess, 
But in the opinion of Ralph R. 
Beal, research director of RCA Lab- 
oratories, there surely will be tre- 
mendous expansion. He even en- 
visages vast networks extending to 
the far corners of the earth, and 
the means that will make this pos- 
sible, he believes, is a new type of 
“lighthouse” radio relay station re- 
cently developed by RCA. He be- 
lieves that such unattended relay 
stations located 20 to 50 miles apart 
will not only link television stations 
into national networks but will 
open up a new era in international 
communications, through develop- 
ment of trunk lines over such areas 
as Russia and China. 

It is to be expected, he says, that 
television stations will first go on 


Upper section of one of the RCA 
proposed television “Lighthouses” 


the air in such broadcasting cen- 
ters as New York, Chicago, and Los 
Angeles. But television will not be 
limited to the larger cities. The 
radio map will be dotted with sta- 
tions. By the use of radio relays, 
smaller cities, too, will become out- 
lets for the television network 
which before many years pass after 
the war, will weave from the east 
across the Mississippi and the mid- 
west plains to meet a Pacific Coast 
link striking eastward across the 
Rockies. A relay station atop Pike’s 
Peak might well be the key station 


Will it duplicate atmospheric conditions up to 80,000 feet? 
Blood donors are needed immediately . . . . see your. local Red Cross 


to complete a transcontinental tel- 
evision chain. 


Cover the world 


Pointing out that radio relay sta- 
tions may also bring about a vast 
change in worldwide communica- 
tions, Mr. Beal points out that, “the 
routes of these radio relays will ex- 
tend to any part of the world. They 
can go through the jungles, from 
island to island, across mountains 
and the polar wastes. Neither trop- 
ical heat, nor arctic snow, neither 
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DIVISION OF S. F. BOWSER & COMPANY, INC. 
38-32 54th Street Woodside, L.I., N. Y. 


RANGES 
D-C Voltage —Measurements from 10 millivolts 
to 1000 volts (20,000 ohms per volt) in full scale 
ranges of: 1/10/50/200/500/1000 volts. (Up 
to 5000 volts with very compact external mul- 
tiplier.) 
A-C Voltage — Measurements from 0.1 to 750 
volts (1000 ohms per volt) in full scale ranges 
of: 5/15/30/150/300/750 volts. 
D-C Current—Measurements from 0.5 micro- 
ampere to 10 amperes, in full scale ranges of: 
50 microamperes, 1/10/100 milliamperes, 1/10 
amperes. (Higher ranges with external shunts.) 
A-C Current — Measurements from 10 milliam- 
peres to 10 amperes, in full scale ranges of: 
.5/1/5/10 amperes. Higher ranges, up to 1000 
amperes, with external current transformers. 
Resistance — Measurements from 0.5 ohm to 30 
megohms in full scale ranges of: 3,000/30,000/ 
300,000/3 meg./30 meg. Center scale values 
are: 25/250/2,500/25,000/250,000 ohms. 


¢ The growing use of electronic devices and other sensi- 
tive circuits throughout industry poses no new instru- 
ment problems for contractors or maintenance depart- 
ments WESTON equipped. The familiar Model 785, with 
its high sensitivity and broad range scope, answers these 
newer measurement requirements. But more . . . it also 
covers most of the usual maintenance needs. 

Model 785 furnishes another example of WESTON’S 
engineering foresight . . . designing instruments always 
with the needs of to-morrow in mind. Other WESTONS, 
equally important for efficient maintenance in the days 
to come, are the time-saving WESTON Clamp Ammeter, 
and the WESTON foot candle meters which measure all 
types of lighting direct . . . without correction factors. 
Weston Electrical Instrument Corporation, 666 Freling- 
huysen Avenue, Newark 5, New Jersey. 


Electric Tachometers...Dial Thermometers. 


laboratory Standards . . . Precision DC and Specialized Test Equipment. . . Light 
AC Portables . . . Instrument Transfomers WE S TON Measurement and Control Devices .. . 
++. Sensitive Relays ...DC, AC, and Exposure Meters...Aircraft Instruments... 
Thermo Switchboard and Panel Instruments. 
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THE BIG WORD 
in tube satisfaction 


For Dependable 


SERVICE 


it will pay to choose 


CETRON 


y Phototubes 


Used by leading manufacturers . . . wherever phototubes of the 
utmost efficiency and dependability are needed. 


y Rectifiers 


Cetron Rectifiers are famous for their sturdy construction, and 
constant, high-efficiency, long-life service. 


YY Electronic Tubes 


Used and praised by the leading manufacturers in the industry. 
Naturally, Cetron creates and produces all kinds of special tubes 
for special purposes and if you have a problem along this line, 


we invite you to consult with our experi- 
enced engineers. © 


CONTINENTAL ELECTRIC COMPANY 


CHICAGO OFFICE GENEVA, ILL. NEW YORK OFFICE 


903 MERCHANDISE MART 265 W. 14th ST 


fog nor hurricane will ‘cut’ the 
global lines. They can be built to 
be practical, efficient, and fool- 
proof.” 

Radio relaying will be a com- 
paratively simple process, Mr. Beal 


explains. The relay transmitters 
will operate on microwaves with # 
the energy concentrated almost in #) 


a beeline. Practically all the 


power is made to serve a useful” 
purpose; it is not scattered as in] 


broadcasting. Therefore, relatively 
small amounts of power will op- 
erate the relay transmitters. The §) 
apparatus is neither cumbersome § 
nor complicated. It is simple and § 
compact. : 

The radio relay system is to be 
no one-way ethereal street as Mr, 
Beal charts it. Multiple channels 
make it all the more promising in 
efficiency, flexibility, and _ service. 
The relay towers will handle nu- 
merous circuits, for example, down 
and back from New York to Wash- 
ington. Furthermore, the circuits 
can be multiplied to any reasonable 
extent, not only to carry one tele- 
vision program but several simul- 
taneously, as well as FM sound 
broadcasts, telegraphic traffic and 
facsimile. In fact, relay circuits 
should be among the busiest in the 
air. 


OCD Establishes 
National Security Award 


Radio communications companies 
and plants manufacturing radio 
communications equipment may 
now receive the newly created Na- 
tional Security Award established 
by the Office of Civilian Defense 
through formation of a National 
Board of Review to pass final judg- 
ment on the protection and secur- 
ity records of plants nominated for 
the award. 

The National Security Award is 
granted by OCD to plants and other 
essential facilities for outstanding 
achievement in protecting thei 
employes, physical property and 
production processes against ail 
raids, fire, sabotage, accident and 
other dangers. The Review Board 
is composed of delegated represent- 
atives of seven major labor, man- 
agement and safety organizations. 


Television Broadcasters 
Association 


Organization of a _ Television 
Broadcasters Association has been 
undertaken by the Society of Tele- 
vision Engineers, of which P. G. 
Caldwell is president. Represent- 
ing a committee of this engineering 
body, Klaus Landsberg and C. F. 
Wolcott have addressed a letter 0 
prospective television broadcasters 
suggesting the new association and 
enclosing proposed by-laws. 
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HE unnecessary war of 1812 was declared two days after 

Lord Castlereagh announced in England that the “Orders in 
Council” (which caused the quarrel) would be repealed — but 
the Congress of 1812 didn’t get the news in time. 


The final battle of New Orleans, costing 2,000 lives, was fought 
fifteen days after peace was signed at Ghent— but the armies 
hadn't heard the news. 


Today news, propaganda, and battle orders can girdle the globe 
in a second if communications equipment is functioning perfectly. 


Radio parts made of Formica help civil and military communi- 
cations function perfectly because of Formica’s excellent insulating 
qualities at radio and audio frequencies. In addition, Formica is 
light, strong, tough, moisture resistant, and readily machined. A 
material possessing such properties will have many new uses in the 


close knit world of tomorrow, some uses in your product no doubt. 


Here’s a 
new tnstrument! 


IELEVAC 


AN INDICATING AND RECORDING 
UNIT FOR MEASURING 


HIGH VACUUMS 


a new electronic instrument which accurately measures and 


records vacuums down to 10° mm of mercury (.601 micron) 
* 


Indispensable for the efficient production of 


HIGH VACUUM TUBES— 
FIRST SURFACE MIRRORS— 
LOW REFLECTION SURFACES— 


and all modern processes involving high vacuum 


Operation Requires No Skill or Technical Knowledge 


GEORGE E. FREDERICKS 
BETHAYRES, PA. 


(For complete description, write for Bulletin E-1) 


ELECTRONIC 
TOMORROWS 


Tube-Actuated Conveniences 
in the Home of 194X! 


Specifications (if we believe all the 
predictions we hear): 


(a) Entire exterior painted with 
newly developed invisible paint. Elimi- 
nates maintenance because “what yoy 
can’t see won't hurt you.” Also reduces 
hazard of unexpected guests. 


(b) Newly developed and super-auto- 
matic mail box. Opens and sorts mail, 
files bills alphabetically in special “fu- 
ture business” compartment, types an 
swers to important correspondence and 
deposits completed letters on desk in 
den, ready for signature. 


(c) Newly developed roofing with 
impregnated vitamin concentrates— 
eliminates all vitamin deficiencies, 
Can also be furnished with mosquito 
repellent, hay-fever-reducing hormones, 
and anti-asthma atomizer attachments, 
(Slight additional cost.) 


(d) Newly developed, radio - acti. 
vated, hydro-pneumatic gadget control. 
Can be adjusted, by simple dial set- 
ting, to do the following in sequence: 
(1) Ring alarm clock; (2) mix baby’s 
formula; (3) prepare breakfast; (4) 
put the cat out; (5) wash dishes; (6) 
make the beds; (7) let the cat in; 
(8) change the linens, and (9) the 
baby. 


(e) Newly devoted heating, ventilat- 
ing and refrigeration system — com- 
pletely automatic. Provides tempert 
ture range from —30 deg. to +120 
deg. F. Converts swimming pool to 
skating rink in 45 seconds. 


(f) Newly developed multiple-rotat- 
ing partitioning—converts living room 
to library to kitchen to bathroom by 
simple electronic control. Ideal for in 
valids and inebriates. 


(g) Newly developed visible door 
knob. Serves as landmark in locating 
entrance to home. Turn of knob auto 
matically cleans and polishes shoes, 
ejects dog from favorite chair, and 
tunes in news program.—From advert: 
tisement in “Architectural Forum” by 
Kollsman Aircraft Instruments, Square 
D Co. 


Preference Rating 
Order P-133 Revised 


The WPB has revised Preference 
Rating Order P-133 to make it the 
exclusive controlling order for ob- 
taining maintenance, repair and 
operating supplies for radio com- 
munication and radio broadcast- 
ing. At the same time, the WPB 
stated that CMP Regulations 5 and 
5A governing expenditures up t 
$500 for capital equipment, undef 
the MRO rating no longer apply 
to these businesses. The amended 
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DuMONT TYPE 233 OSCILLOGRAPH 


DuMont Type 20AP1 intensifier-type 20” 
dia. cathode-ray tube. Medium-persist- 
ence green screen. 6000 v. total accel- 
erating potential. 

X- and Y-axes arranged for either 
conductive or capacitive coupling 
through stepped attenuator. Z-axis and 
synchronizing circuit capacitively cou- 
pled. 

X- and Y-axes amplifier frequency 
response 2 to 75,000 c.p.s. Z-axis, 10 to 
750,000 c.p.s. 

Linear time-base generator: frequency 
of sweeps, single or continuous. Fre- 
quency range, 8 to 30,000 sawtooth 
c.p.s. Synchronized with either positive 
or negative polarity oi power line fre- 
quency, external signal or Y-axis signal. 

Instantaneous type of positioning 
Circuits, 

Elimination of trapezoidal distortion 
of image and non-symmetric deflection. 

Dimensions: 60" high x 28" wide x 
36” deep. Weight: Approximately 325 
Ibs. 

Self-contained power supply. 115 v. 


50-60 cps A.C, Approximately 350 
watts, : 


a Type 233 cathode-ray 
oscillograph is a giant-screen in- 
strument of moderate cost. Suitable 
for lecture demonstration. Or for 
laboratory studies in which detailed 
analysis of fine-structure wave 
forms is required. This instrument 
is already playing a vital role in the 
war effort. 

The 20-inch DuMont cathode-ray 
tube provides a brilliant trace ob- 
served with ease at distances nor- 
mally encountered in lecture halls 


MOUNTAINS OUT OF 


MOLEHILLS— 


and even large auditoriums. 

Other essential features are the 
identical amplifiers for signal de- 
flection along both horizontal and 
vertical axes; the Z-axis amplifier 
for intensity modulation of the cath- 
ode-ray; a linear time-base gener- 
ator; and the associated power and 
control circuits. Sturdy metal cabi- 
net mounted on locking casters. 
Sloping control panel directly be- 
low screen. Completely self-con- 
tained. Plugs into usual A.C. outlet. 


Write on your business letterhead, for bulletin describing this 
instrument, or for manual and catalog on entire DuMont line. 
Type 233 is available for early delivery. on proper priority. 


ALLEN B. DU MONT 
LABORATORIES, Inc. 


Passaic New Jersey 


Cable Address: Wespexlin, New York 


by, be ed 5 a8 
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EY gee SCOR-299 
built by Hallicrafters 


‘Tae SCR-299 helped pave the way for the Allies in the 
Mediterranean theatre from El Alamein to Italy. On what- 
ever front the Allies are fighting, the SCR-299 will be a 
familiar sight to our fighting men. 


It is a versatile transmitter unit and operates successfully 
under the most severe conditions. Englewood cable connec- 
tors and accessories help maintain successful operation of the 
SCR-299, and are proud to be a part of this valuable weapon. 


ADDITIONAL EQUIPMENT FURNISHED FOR THE SCR-299 BY ENGLEWOOD: 


SPEAKING TUBE ASSEMBLY TROUBLE LAMP ASSEMBLY 
GROUNDING JUMPER AND LEADS POWER CABLE REEL 


ENGLEWoop ELECTRICAL SuPPLY Co. 


25 N LAFAYETTE BLVD 580! SO. HALSTED ST 120 WN. FIRST STREET 
SOUTH BEND, INDIANA CHICAGO 21, ILLINOIS ROCKFORD, ILLINOIS 


P-133 Order continues to give the 
AA-1 preference rating and use of 
the allotment symbol “MRO” to 
persons engaged in the radio com- 
munications business and the AA-2 
rating and “MRO” symbol to those 
in radio broadcasting for obtaining 
maintenance, repair and operating 
supplies. The amended order es- 
tablishes the rating of AA-5 with- 
out the “MRO” symbol for supplies 
obtained for sound recording for 
commercial purposes, which had 
previously been rated AA-2X. The 
amended order also exempts inter- 
national point-to-point radio com- 
munication carriers ffom the neces- 
sity of obtaining special authoriza- 
tion for the purpose of expanding 
existing facilities and equipment 
(but not buildings) to the extent 


- of $1,500 for any one project, and 


permits the use of the rating and 
allotment symbol. Other changes 
include a clarification of tube in- 
ventory restrictions, but no im- 
portant change in the average radio 
Station’s stock is likely to result 
from the changes, it was stated. 


Hazeltine Protests Con: 
tract Cancellation Delays 


Criticism of delays in the settle- 
ment of electronics contract termi- 
nations by both the Navy and the 
Army Signal Corps and the General 
Accounting Office was presented by 
John D. Grayson, Comptroller of 
the Hazeltine Electronics Corp. at 
a mid-October hearing of the Sen- 
ate Military Affairs Sub-Commit- 
tee studying renegotiations and 
contract terminations. 

Mr. Grayson brought out in his 
testimony that the long delays in 
the settlement of these terminated 
contracts blocked the distribution 
of critical materials which took up 
a lot of factory storage space. He 
pointed out that companies which 
had terminated contracts and sub- 
stantial supplies of critical ma- 
terials as a result of such actions 
were contacted frequently by Army 
and Navy Inspectors who wanted 
the release of these critical ma- 
terials, but the management of the 
companies had their hands tied 
until the settlement was completed. 

The Navy contract of $5,500,000 
was given to the Hazeltine Corp. 
under a letter of intent in January 
1942, with the actual contract being 
transmitted the following October. 
A preliminary cancellation was 
transmitted to the company in Jan- 
uary, 1943, and the detailed can- 
cellation notice was received May, 
1943. The Hazeltine Corp. filed its 
cancellation claim of $1,007,000 on 
June 8, 1943. A settlement was 
signed by the company and the 
Navy Department on August 6, but 
the payment is still being held up 
by the General Accounting Office. 
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THE RELAYS THAT NEVER FORGET 


Struthers-Dunn Mechanical Latch-in, Elec- Hundreds of jobs throughout industry 
trical-Reset Relays have fool-proof memo- _are being performed better, more efficiently 
ries. They indicate what operations have because these Struthers-Dunn Memory 
been made on your equipment. They guard Relays permit of no forgetting. They are 
against mistakes. The contacts “remember” — in both the large (Series 5) and the 

ER aE Sagas ge midget” (Series 51) sizes as well as air- 

7” aed “ye craft types, and with practically any contact 

last oe gized—by remaimmg —_ or mounting arrangement. You'll find these 

in position until they are Relays described in detail on Pages 14F, 

released by energizing the 15F, and 16F of the Dunco Catalog and 
other coil. Relay Data Book (see below). 
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DISTRICT ENGINEERING OFFICES: ATLANTA e BALTIMORE © BOSTON e BUFFALO 
CHICAGO e CINCINNATI ¢ CLEVELAND ¢ DALLAS « DENVER « DETROIT « HARTFORD 
INDIANAPOLIS « LOS ANGELES « MINNEAPOLIS « MONTREAL « NEW YORK « PITTSBURGH 
ST. LOUIS e SAN FRANCISCO e SEATTLE « SYRACUSE « TORONTO « WASHINGTON 


STRUTHERS-DUNN, Inc. 


1321 ARCH STREET, : PHILADELPHIA, PA. 
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CATALOG! 


4-B-T Model 30-F Vibrating Reed Frequency Meter with case removed 


AL Case - 4. Mounting Frame 
. 2. Base 5. Spring Steel Reeds 
3. Dial 6. Reed Mounting Bar 
7. Driving Coil 


8. Permanent Magnet 
9. Series Resistor 
10. Terminal Studs 


HOW DOES IT WORK? By resonance. As the current flows through 
the driving coil, the frequency with which the current alternates or is 
interrupted determines the number of magnetic pulls per second on 
the reeds. Each reed is preset during manufacture to respond to but 
one frequency — by combining parts of the proper strength, dimen- 
sions and weight. The reed which is “in tune” RESONATES, which 
means that it vibrates to full amplitude — the others little or not at all. 
Simply READ the REED, and that’s your frequency. 


DON’T ALL THE REEDS VIBRATE? No, not now. Since the introduc- 
tion of the original principle, J-B-T basic improvements have virtually 
eliminated sympathetic mechanical vibration. Reeds on either side of 
the reed which is vibrating to full amplitude also vibrate, but to a much 
more limited extent, and actually help to indicate the frequency more 
accurately, particularly if it is fractional. 


CAN THEY TAKE IT? Yes, sir. Thousands of J-B-T Vibrating Reed 
Frequency Meters now in use are standing up where the going is 
tough. Day in, day out they are measuring cycles per second, revolu- 
tions per minute, and frequencies for wartime uses. 


HOW DO YOU ADJUST THE METER WHEN IN USE? You 
needn't. Once calibrated at the factory, it is permanently accurate. It re- 
quires no adjustment to compensate for wave form, external magnetic 
fields, voltage variation (+20%), or normal operating temperatures. 


YOU SAY PERMANENTLY ACCURATE, BUT HOW ACCURATE? 
Within +0.3% for full cycle increments, +0.2% for half cycle incre- 
ments in the 60 cycle range, for instance. A 400 

cycle meter is accurate to within +0.3%. 


WHAT ABOUT POWER CONSUMPTION? It is 
exceptionally low, ranging from less than 2 watts 
at 400 cycles at 115 volts — to % watt at 60 cycles at 
115 volts — depending on the model. 


IS. THE CONSTRUCTION THE SAME FOR ALL 
MODELS? No. These instruments are available in 
full range of frequencies, voltages, reed groupings 
and case sizes. Models are designed to fit the appli- 
cation. J-B-T engineers will be glad to help you get 


illustrated 
the RIGHT meter for your requirements. data be 


data bulletin VF-43 


Manufactured under Triplett Patents and/or Patents Pending. 
11-JBT-7 


J-B-T INSTRUMENTS, INC. 


441 CHAPEL STREET ¢ NEW HAVEN 8, CONNECTICUT 


“Trail Blazers to 
Radionics”’ 


About two years ago, when fre- 
quency modulation first began com- 
ing into general use, Zenith’s en- 
gineering correlator, Miss Elizabeth 
Kelsey, prepared a bibliography of 
existing-literature about this new 
method of radio transmission and 
reception. It was designed for use 
in Zenith’s own engineering de- 
partment, but news of it spread 
through the industry, and Zenith 
was swamped with requests for 
copies. 

Last year Miss Kelsey prepared 
a “Reference Guide to Ultra High 
Frequencies,” which was enthusias- 
tically received by thousands of 
physicists, radio engineers, college 
and high school teachers, laymen, 
and men in the communications di- 
visions of our armed forces. 

So rapid is the progress in ultra 
high frequency research that any 
bibliography on the subject must 
soon become incomplete. There was 
also need for another ‘section com- 
prising brief biographical sketches 
of the great men of science who 
have contributed, directly or basi- 
cally, to the development of radion- 
ics in all of its branches. Hence 
this new edition, “Trail Blazers to 
Radionics.” 


10,000 copies mailed 


About ten thousand copies were 
mailed last month to owners of the 
earlier edition who had requested a 
place on the mailing list. In re- 
sponse to requests already thou- 
sands of additional copies are on 
their way, not only to the armed 
services and their schools, but to 
laboratories and factories that sup- 
ply them with aircraft and with ra- 
dionic equipment, as well as to 
schools, communications companies, 
etc. 

So long as Zenith can get the 
paper to print them, the company 
will continue to fill all such re- 
quests, free of charge, as a contri- 
bution from Commander McDon- 
ald, president of Zenith, to the vic- 
tory program. 

“Now a word about the author,” 
adds Zenith’s Ted Leitzell. ‘Her 
standing in professional and tech- 
nical circles is described in the 
book’s preface, but that is only part 
of the story. In appearance she is 
much more like an attractive young 
college student than an _ erudite 
physicist. Moreover, she is an ac- 
complished violinist, an artist 
whose oil paintings have received 
wide recognition, and a photogra- 
pher whose salon prints have won 
trophies in exhibitions all over the 
country.” 

Requests for copies of “Trail 
Blazers to Radionics” should be ad- 
dressed to E. Kelsey, Zenith Radio 
Corporation, 680 North Michigan 
Ave., Chicago 11, Ill. 


ELECTRONIC INDUSTRIES © November, 1943 


estination | 


Somewhat at the mercy of the elements, a paratrooper can’t always 
select the exact spot for his landing. But he will approach his objective. 


With new applications for electronic devices 
appearing rapidly, we can’t be very specific 
about our peacetime program now. One thing 
is certain, however. ..we know where we are going. 


If past performances and present accomplish- 
ments are any indication, we can anticipate our 


postwar objectives and plan for them accordingly. 


Specialists in the electronic field for almost 
a quarter century, ours is.a progressive or- 
ganization, with perfectly coordinated labor- 


management relations. Ever on the alert for new 


ideas. we cannot help but compile an enviable 


record of advanced designs and applications, 
eae a 


tha ny of which appea be suited f : 


civilian 
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ELECTRONIC CORP. OF AMERICA 


45) WEST I8th STREET » NEW YORK II, N.Y. * WATKINS 9-1870 


% 


Kim @ 


Miaeion accomplished, 


More than 15 years ago, we at “Eastern” dedicated 
ourselves to the task of designing and manufacturing 
sound amplification equipment. Today, as a result of 
American engineering skill ingeniously applying 
amplification principles to highly specialized instru- 
ments, thousands of amplifiers by “Eastern” help to 
guide our army and navy bombers with unerring ac- 


curacy in successfully completing their vital missions. 


“Eastern” is proud to have the opportunity of con- 


tributing our years of specialized training to the war 


effort. Of course war work gets first call at our plant 
and our facilities are at your service for that purpose. 
But busy as we are, we also have time to plan with 


you now for better amplifier products after victory. 


Our engineering staff invites your inquiry—large and 


small production runs, even single units, receive our 


usual prompt attention. Write for Bulletin 931 


Fanctionnl Work a. q 
Radio and Radar Branches 


In connection with the réorganil 
ization of the Radio and Radar Di- 
vision of WPB, charted in the last” 
issue of “Electronic Industries,” Di-— 
rector Ellis has made public some 
details of the specific work of the 
various branches. 

The Products and _ Facilities 
branch, under Elmer R. Crane, has 
the task of determining and ad- 
ministering plans for the produc- 
tion of components required for 
electronics equipment. The require- 
ments of the Armed Services and 
the productive capacity of the com- 
ponents industry is reported in 
terms of a common denominator 
known as prototypes. When the de- 
mand -for particular prototypes ex- 
ceeds the available supply, steps 
must be taken to expand produc- 
tive capacity or to find a suitable 
substitute. (See chart on page 162.) 


The End Products branch, under 
L. J. Chatten, develops and recom- 
mends to all claimant - agencies 
plans for the procurement of elec- 
tronics end products to meet mili- 
tary requirements, making the most 
efficient use of existing facilities. 
Where facilities are inadequate, it 
recommends expansion or new fa- 
cilities. The branch expedites cor- 
rective measures through appropri- 
ate agencies where current deliv- 
eries or estimated future deliveries 
fail to meet requirements. 


The Industrial Instruments 
branch, under E. A. Capelle, acts as 
the focal point for all problems af- 
fecting the production and distri- 
bution of products within its juris- 
diction. Manufacturers report regu- 
larly their production and backlog 
of orders for pyrometers, tube sys- 
tem instruments, industrial ther- 
mometers, flow instruments, com- 
bustion control equipment, dial 
pressure gages, pressure controll- 
ers, control valves, regulators and 
liquid level instruments and the 
components primarily used in their 
manufacture. 


Armed force requirements 


The Program branch, under 
Frank S. Boland, screens and cor- 
relates the requirements of all pro- 
grams for procurement manufac- 
ture and distribution of electronics 
equipment for the armed forces, for 
export and for essential civilian re- 
quirements. It establishes the re- 
lationship of such programs to the 
policies of WPB and plans the im- 
plementation of resulting WPB pro- 
grams. The chief operating func- 
tion of the branch is to plan and 
supervise. the operations of the 


Controlled Materials Plan with re- 
spect to the electronics industry at 
: the claimant agency, or consumer, | 
BACK THE ATTACK BUY WAR BONDS level as distinguished from the dis- 
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TOU MMPLIFIER CORP. 


794 E. 140th St., New York, 54, N.Y. 


_In8'/2 years, equipment designers have called for RCA 
| metal electron tubes to the tune of over 100 million. 
etal tubes — whose development was declared by 
‘nics magazine (April, 1935) to be “the most 
“Tadical design change since the days of the Fleming 
_valve”— have become an industry favorite. 


Acceptance like that is based on merit. 


Put fo the test, metal tubes have produced results 
Sttributable inno small part to the many advantages 
inherent to their metal design. 


__ If you would like the help of RCA electronics engi- 
_ Reers in connection with your tube application problems, 
tite, outlining your problem, to Radio Corporation of 
erica, Commercial Engineering Section, 528 South 
Fifth: Street, Harrison, New Jersey. | 


Here, Mr. Electronics Engineer, are some ofthe: 
day points of superiority that RCA metal tubes: 
available to you: 


1. EXCELLENT SELF-SHIELDING — gives you great freedom in lectin 
tubes with respect to other equipment components. 


2. COMPACTNESS — means compactness of equipment design because 
of important? reductions in overall dimensions. 


3. SHORT LEADS—make metal tubes suitable for Rih-hetosney ee 
cations, 


4. SIMPLE GROUNDING —is provided since all ground connections: 

be made to No, 1 socket terminal. 
« OCTAL BASE — provides self-aligning feature and generous 

contac? area. 

6. CLOSE DIMENSIONAL TOLERANCES — reduce spece allowances 
necessary for tube-size variations. 

7. LOW OVERALL COST—results from simplification of Casini ie 
pate wide acceptance, and high production. : 
« WIDE SELECTION —is afforded by well-diversified eababieha: types 
to meet various equipment-design requirements. 

9, ACCEPTANCE BY YOUR CUSTOMERS — hes been created by the: 
growth of confidence gained by users in nearly a decede of exp 
with metal tubes and their performance capabilities. 


South Sth Street, Mertioon, bk 
Army/Navy Proferred Type Tubes, 


..-What’s it all about? 


It's confusing, isn’t it? All this exciting publicity about miraculous 
postwar products probably has yourhead in a whirl. But don't build 
up exaggerated expectations that these revolutionary new devel- 


opments will be available the minute the war is over. The adapta- 


tion to civilian use of these wartime creations will follow an orderly 


pattern that takes time. These new things are coming, but at some 
time in the future when engineering production and merchandising 
problems connected with them have been successfully solved, 

In the meantime, Sentinel is rolling out war material in 
quantity and accumulating the “know how” that will mean better 
Sentinel civilian products of the future... up-to-the-minute radio 


and electronic products for greater sales for Sentinel dealers. 


SENTINEL RADIO CORPORATION 
2020 Ridge Avenue, Evanston, Illinois 


Sentinel 


Quality Since 1920 RADIO 


pas es 


tribution or manufacturers ley t 


As part of its functions, the Pro. 
gram branch establishes the sta. 
tistical controls and systems neceg. 
sary to remain cognizant of the 
current status of requirements, pro- 
duction and materials flow. 


The Distribution and Scheduling 
branch, under Arthur J. Wilson, js 
responsible for receiving and proc- 
essing applications for critical ma- 
terials and scheduling production 
and delivery of products and critical 
components. 


The Domestic and Foreign branch, 
under Frank M. McIntosh, is re- 
sponsible for production and dis- 
tribution of components and equip- 
ment for broadcasting stations, in- 
ternational communications  sys- 
tems, public address systems and 
ship-to-shore communications. All 
matters pertaining to civilian radio 
requirements are referred to the 
branch for appropriate action. 


The Field Service branch, under 
Frank S. Horning, administers all 
field problems outside the Washing- 
ton level. It is made up of 37 Radio 
and Radar specialists in 13 regional 
offices throughout the United States, 
who coordinate activities of pro- 
ducers of electronics equipment. 
From the regional offices, manufac- 
turers may obtain detailed informa- 
tion regarding all programs and 
proper interpretations of L and M 
orders pertaining to the industry. 


War Radio Needs 
Stepped Up Twelvefold 


At the recent War Department 
conference in Washington of In- 
dustry, Labor and Press leaders, the 
requirements of the Army in the 
radio and electronic fields were 
highlighted by Brigadier General 
John R. Gardner, Assistant Chief 
and Distribution Service, who stated 
of the Signal Corps’ Procurement 
that the needs of the Signal Corps 
for radio, telephone, wire and other 
communications equipment, call for 
deliveries in 1943 totaling about 
$3,250,000,000, or 234 times the 1942 
production. In 1944, $4,500,000,000 
worth of materiel must be produced, 
or 1/3 more than in 1943, he said. 
General Gardner stressed that 
“from now on, monthly production 
must exceed 12 times that of the 
entire prewar radio industry.” 


Citing that since September, 1941, 
the Signal Corps has ordered $7,- 
000,000,000 worth of communica- 
tions equipment, General Gardner 
pointed out that in 1944 the vol- 
ume of all Air Forces Signal equip- 
ment will be approximately two- 
thirds. greater than 1943 so that 
intensive effort will be necessary to 
meet the 100 per cent increased re- 
quirements for 1944. While some- 
what more stabilized and with their 
production continuing at peak 1943 
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DO YOU HAVE A 


SC CRYSTAL PROBLEM? 
CRYSTALS 


For years, we have specialized in the 
quantity production of an exceptionally wide 
variety of quality Quartz Crystals. Recent patents 
granted to us on new precision cuts and improved 
mechanical processes have increased still further 
the accuracy and volume output of James Knights 
Crystals. We make samples nearly every day for 
some new customer so that he can design his 
equipment to fit a crystal that is now a standard 
of comparison. Why not let us help you? 


aie 


production rates, he noted that 
ground radio, wire communica- 
tions and miscellaneous equipment 
programs are equally important, 
and declared that the next year 
and a quarter “will be strenuous 
for ourselves and our 5,000 con- 
tractors,” but schedules “must be 
met in spite of shortages of man- 
power, engineering ability and rap- 
idly changing military require- 
ments.” 


Signal Corps in Sicily 


In his report on “Logistics,” Ma- 
jor General LeRoy Lutes, Director 
of Operations of the Army Service 


: 
| Forces, gave a description of the 
Signal equipment requirements for 
J F F F FE be S 0 N F L 7 C T eA | & the Sicilian attack. Radio sets were 


furnished just prior to the attack, 
including a number of the 17,000 

T ie A ne 4 F O i yi E Be So pound  truck-and-trailer-mounted | 
radios, the basic Signal equipment 


for infantry and motorized divi- 
sions. These were obtained through 


— small 1.6 ounce transformer is as accurately the postponement of the oe oa 
> ‘ f ds for train - 
made—to give as precise performance as the largest Saas i the “United ‘States 
transformers.—Both are Jefferson Electric in correctness although no sets were pulled back 
. that were already in the hands of 

of design and accuracy of manufacture. 


troops in this country. He noted 


The line of Jefferson Electric Transformers for all that mine detectors, because of the 
. ‘eae F British and French demands and 
radio and communication systems incorporates correct requirements for replacement, had 
basic engineering resulting froma lifetime of trans- to be flown by air to North Africa 
war eee ; : to meet the invasion deadline. The 
former specialization. They include a wide range of same kind of expediting by fast 
sizes and are made to withstand the climatic conditions shipments was needed in the case 
; ; of the handy-talkies and several 
anywhere,—from the Tropics to the Arctic. hundred larger sets, a hundred of 
In the manufacture of millions of transformers, skilled which were lent to the Navy for 
g ; " the combined operations. In addi- 
craftsmanship has been developed which with modern tion, General Lutes stated there 
equipment and 250,000 square feet of plant were tremendous quantities of tele- 
— f r 4 on yi Aare phones, switchboards, wire, pole 
make possible large output of dependably uniform quality. and line hardware and _ teletype 

To aid you in saving time, our engineers will be glad een. 
to make recommendations ... JEFFERSON ELECTRIC c Seeds — 

ommunications er 
COMPANY, Bellwood, (Suburb of Chicago) Illinois, 

Canadian Factory: 60-64 Osler Ave., W. Toronto, Ont. ey a Se ees 


- eration depends heavily upon com- 
munications,” General Lutes stated, 
“and our Signal supply men were 


J a F F F R S 0 he simply blitzed this past spring with 
year 


requisitions from General Eisen- 
Soe hower for the attack on Sicily. For 

E L E C T R ; iB other reasons, this flood of requisi- 
tions was beyond all previous esti- 

mates, even for an over-water op- 


TRANSFORMERS campaign developed, they ‘had 


r 


carry the communication system in 
PROOF AGAINST Africa farther to the East than 


excellence of the U. S.-made Signal 
equipment had brought urgent 
requisitions on General Eisenhower 
from our British and French allies 
for radios, mine detectors, etc. 
Consequently, when General Eisen- 
hower began requisitioning more 
Signal supplies in April and May, 
the quantities needed were far be- 
yond what the Army Supply Pro- 
gram had estimated.” 
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TROPICAL RAINS AND ARCTIC ICE originally planned. Also, the very 


ile 
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A FLEETING GLANCE in retrospect is a convincing 
revelation of how far we have come along the 
pathway of science and invention in a half cen- 
tury. It is also a promise and a prediction of what 
goals may be reached in the years ahead. 


The AUTOMATIC RECORD CHANGER—today a spec- 
ified unit of modern phonographs—is a striking 
example of this progress. Prior to Pearl Harbor 
G. I. Record Changers had won distinct recogni- 
tion for their long-term, service-free dependabil- 
ity, their permanence of factory adjustment and 
ease of installation. But our record changers of 
the future will definitely surpass those of yester- 
day, for normal advancement has been acceler- 
ated by the improved designing and production 
skill demanded by the present great emergency. 


While we cannot plan all the details now, we 
can lay the foundation for the new devices and 
products which are the harvest of wartime in- 
genuity. Our thinking—our designing and poten- 
tial production facilities can be of value to you if 
you include them in your own post-war plans. We 
would be happy at the opportunity to call and 
sit down with you to discuss it. 


/ 
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SAVING WEIGHT, 
TIME AND SPACE 


This panel connector is one 


of the Cannon DP series. It 


was developed primarily for 


use on radio and instrument 


plug-in equipment where 


weight, space and conven- 


ience of operation are often prime considerations. 


Both halves of this connector are mounted rigidly. One 


half mounts on the back of any electrically operated unit. 


The other half mounts on a rack or panel designed to 


hold the unit. By this means the excess weight of terminal 


strips and slack in the cable are eliminated. 


In addition to saving weight, Cannon DP Connectors 


offer many convenient and time-saving advantages in set- 


vicing operations. 


24 page bulletin with drawings and engi- 
neering data on DP connectors available on 
request. Address Department A-110, Cannon 
Electric Development Co., Los Angeles 31, 
California. 


_ 4 
CANNON 
ELECTRIC 


CANNON ELECTRIC 


Cannon Electric Development Company, Los Angeles 31, Calif. 


Canadian Factory and Engineering Office: Cannon Electric Co., Limited, Toronto 


REPRESENTATIVES IN PRINCIPAL CITIES—CONSULT YOUR LOCAL TELEPHONE BOOK 
198 


Another officer, Colonel Emmett 
O’Donnell of the Air Corps, in his 
report on “Supply by Air” pointed 
to the network of visual air warn- 
ing stations, each equipped with 
radio, that were set up in the India- 
Assam territory, to give notice of 
the approach of heavy Japanese 
air squadrons raiding the Assam 
air fields. “Upon observing the ap- 
proach of the Japs, radio notifica- 
tion from these outposts permitted 
our fighters to get off in time for 
interception . .. and made these 
enemy forays so costly that they 
now visit us only rarely. The secret 
of our fighter success lay in this 
air warning reporting system.” 


“Sun Radio’ 
Adds “Electronics’’ 


In order to associate the firm’s 
activities more closely with the 
rapidly developing electronic field, 
the Sun Radio Co., 212 Fulton St, 
New York, has modernized its name 
and will henceforth be known as 
the Sun Radio & Electronics Co. 
Established in 1922, the company 
is presently devoting its efforts to 
furnishing priority requirements 
for radio—electronic supplies to in- 
dustrial organizations, research la- 
boratories, schools, colleges, train- 
ing centers, U. S. Army Signal 
Corps, U. S. Navy, telephone-tele- 
graph companies, broadcasting sta- 
tions, public utilities, civilian de- 
fense leagues, aircraft plants, ship- 
yards, railroads and others engaged 
in the war effort. 


Electronic Heating 
Produces 2500% Speedup 


Some war production operations 
have been speeded up by as much 
as 100 to 2500 per cent by the use 
of electronic devices for industrial 
heating, declared Henderson C. Gil- 
lespie of the RCA Victor Division, 
Radio Corporation of America, at 
the October 13 meeting of the New 
York Electrical Society. 

Addressing the 587th meeting of 
the Society at New York, Mr. Gil- 
lespie cited the experience of sev- 
eral firms in the aircraft and plas- 
tics industries. Introduction of 
radio-frequency heating through 
electronic devices to prepare com- 
pregwood propeller blades for 
molding, reduced the time required 
for the molding cycle from seven 
hours to three. One electronic de- 
vice stepped up the soldering of 
bases of radio condenser cans from 
100 cans an hour to 2,500. 

In addition to soldering and the 
pre-heating of wood and plastics 
for molding, Gillespie said, radio- 
frequency heating applied through 
electronic devices, has proved its 


advantages in terms of improved 
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Casign Engixeos! . 


Kollsman Offers This New Line Of Miniature Motors sore woo 88D 


am : Meat MOTORS 
P- For Special Applications vcrmonse areicaTiOns 
ied . 
for A new line of miniature motors with special remote indication and 
ese electronic control applications has been developed by Kollsman 
ey Instrument Division of Square D Company. Design engineers of 
*: electrical and electronic equipment manufacturers will find 

. Kollsman engineers ready to assist them in applying and adapting 

these motors to their specialized requirements. 


Complete information and performance data on the five units 
described here can be obtained from this catalog. Write to Kollsman 
Instrument Division of Square D Company, 80-12 45th Avenue, 
Elmhurst, New York. 


A: KOLLSMAN TWO-PHASE GENERATOR— High impedance, permanent magnet, 
two-pole generator, capable of operating at speeds up to 2500 R.P.M., deliver- 
ing up to 83 volts. Compact, light in weight, and designed to operate under 
widely varying temperature and humidity conditions. 


B: KOLLSMAN TELETORQUE UNITS — Self-synchronizing motors operating in same 
manner as Telegon units. Capable of remotely indicating movement produced 
by relatively low torque prime movers but may be used advantageously in 
some remote control applications. Up to 1.56 in./oz. peak torque. 


of C: KOLLSMAN DRAG CUP MOTOR — Specially designed high-speed precision motors 

ril- for applications requiring quick starting, stopping and reversal characteristics. 

ev- This performance is obtained through the use of a light-weight, low inertia 

aS- rotor of unique design. Stalled torque, .50 to .70 in./oz. 

« D: KOLLSMAN ROTATABLE TRANSFORMERS—Two-pole motor-like devices with 

is high impedance phase windings and single phase rotors. Voltage output range 

m- 0 to 56 volts with 60 cycle, 32 volt input and 0 to 193 volts with 400 cycle, 

- 110 volt input. May be rotated at any speed up to 1800 R.P.M. 

en E: KOLLSMAN TELEGON UNITS —Self-synchronous motors for use where only 

de- an extremely small amount of torque is available from prime mover. Also 

of suitable for use as a rotatable transformer on such applications. 

om 
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products and savings of time, space 
and labor for case-hardening, an- 
nealing, and welding of metals 
baking paint, tacking plywood, 
seaming thermoplastic fabrics, dry- 
ing textiles, and other industrial 
operations. 


Demonstrates “nail gun’’ 


Mr. Gillespie demonstrated to 
members of the Society the use of 
the RCA “radio nail” gun or spot 
gluer, designed especially for use 
in “tacking” thin layers of wood as 
they are laid up on a mold in the 
fabrication of shaped plywood 
parts, and a rivet detonator, used 
in connection with an explosive 


rivet developed for riveting in in- 
accessible places. 

The “radio nail” gun, resembling 
a small automatic pistol, shoots a 
charge of radio-frequency current 
through the top layer of wood to 
form a bond in glue which has pre- 
viously been applied between the 
layers, thus preventing the layers 
from slipping as they are laid up. 

The rivet detonator sends a 
charge of current into the head of 
a special rivet, setting off a small 
charge of explosive which spreads 
the other end of the rivet on the 
“blind” side which cannot be 
reached. 

By comparison with flames and 
other usual sources of heat for in- 


—— 


- FELSENTHAL & SONS 


Manufacturers—Since 1899 


4108 WEST GRAND AVENUE .- 


CHICAGO 51, ILLINOIS 


dustrial processes, Gillespie saig) 
radio-frequency heating is not on] 
quicker but also permits closer cor 
trol as to the area to be heate 
provides more uniform heating 
and for many processes is more ef. 
ficient and more easily adapted 
mass production methods. 


j 


Accurate control of heati 


The degree of control, he said, i 
illustrated by the fact that one eng 


of a set screw can be brought to @ 
white heat while the other end re 
This is an advantage, 
he pointed out, in the manufact 


mains cool. 


of many machine parts which 
function best if one portion is cas¢ 

hardened while adjacent areas ree 
main unhardened. a 


A good example of the desirabil. 
ity of uniform heating throughout: 
a piece of material is found in thé 
pre-heating of plastic materials tom 
prepare them for molding, he saidj® 
Heat from conventional sourcesm 
must pentrate the raw material® 


from the outside, which tends @ 
pass through the desired “tacky” 
stage and harden before the insidé 
becomes workable. With radi 
frequency power, which generates 
heat within the pre-form itself, the 
entire piece becomes workable at ong e 
time. q 


Other advantages stem from the} 


fact that radio-frequency heating 
generates heat in the object treat- 
ed, with no transfer of heat re- 
quired, Mr. Gillespie said. This 
means that heating of associated 
elements is unnecessary, there is 
little heat loss to surroundings, no 
actual contact with materials to be 
heated is required, corrosive gases 
are eliminated, and surfaces of 
material being worked are not ad- 
versely affected. 


“Insurance”? Reserves 
Needed 


Some excellent reasons why in- 
dustry should be permitted to ac- 
cumulate reserves for use through 
the coming reconversion period 
have been advanced by John Meck, 
head of the Plymouth, Ind. com- 
pany, which bears his name. 

“The man working for peace 
right now is coincidentally working 
for his dismissal check, unless re- 
serve funds to tide his employer 
over the reconversion era are pro- 
vided for immediately,” he says, 
pointing out: 

“Heavy Federal taxes are pro- 
hibiting such a reserve, and termi- 
nation of war contracts will strand 
the manufacturer with large stocks 
of worthless, unfinished goods, plus 
the expense of reconverting his 
equipment and rebuilding his 
peacetime business. Large per- 
centages of war workers will be out 
of the immediate postwar picture 
entirely. 
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EN WAR began, among products high 

on the “critically needed” list were N. U. 

power tubes. To operate thousands of field and 

ship transmitters, these tubes were needed in 

quantities which called for vastly increased facili- 

ties plus some entirely new thinking along mass 
production lines. 


Withathoroughness that could not miss, National 
Union engineers went to work on this assignment. 
Soon they not only had the increased volume 
required—but in addition we had found the 
answer which many a tube engineer and produc- 
tion man had long sought, even prayed for... 


the Tube Industry’s first automatic exhaust and 
sealing machines to operate successfully with 
this type of tube. 


Such resourcefulness and engineering capacity 
have played no small part in making National 
Union one of the Tube Industry’s largest pro- 
ducers of war goods. For improved types of 
tubes and installation data to keep their post-war 
business in step with electronics progress, ser- 
vice engineers can count on National Union. 


National Union Radio Corporation, Newark, N. J. 


Factories at Newark, N. J.; Maplewood, N. J. 
Lansdale, Penna.; Robesonia, Penna. 


“With no backlog of funds, tax- 
free and renegotiation-free, the 
employer cannot afford to cripple 
his business further by maintaining 
an overgrown payroll during the 
reconstruction period. If there is a 
specific reserve for the purpose 
however, we can put all our em- 
ployes to work on peacetime prod- 
ucts immediately after the war is 
over,” he adds. 


RMA Committee Chairmen 


In addition to organizing the 
new RMA Committee on Postwar 
Planning, President Paul V. Galvin 
has realigned the Association’s 
standing and special committees, 


for a second year on a wartime : 


basis. RMA committees dealing 
solely with civilian radio problems 
still are generally suspended, ex- 
cept for committees on civilian re- 
placement parts. All RMA activities 
continue to be centered on the war 
program of the industry, which 
now is projected into 1945. The 
RMA war effort will continue un- 
der the direction of the Associa- 
tion’s Executive Committee and 
Board of Directors, plus the new 
activities of the Postwar Planning 
Committee. 

RMA committee chairmen ap- 
pointed by President Galvin for the 
ensuing year are: 

By-Laws and Organization Com- 


Ingenious New 


Technical Methods 


Presented in the hope that they will 
prove interesting and useful to you. 


Molten Metal Sprayed on Wood 
Patterns Prolongs Their Life 


Molten metal sprayed on wood foundry 
patterns by a compressed air gun provides a 
protective coating against sand wear on the 
finished surfaces, thereby prolonging the life 
of the pattern and eliminating costly repairs. 


The metal may be sprayed directly on 
the untreated wood surface of the pattern or 
core box. If the wood surfaces are hard or 
close-grained, a shellac primer is first ap- 
plied, the metal being sprayed on before the 
shellac dries. The thickness of the metal 
coating is about 5 thousandths of an inch. 


The spraying equipment consists of a 
portable, self-contained gun-type sprayer 
which melts the metal and is thermostatically 
controlled. 


We hope this has proved interesting 
and useful to you, just as Wrigley’s Spearmint 
Gum is proving useful to millions of people 
working everywhere for Victory. 


You can get complete information about this 
method from Alloy-Sprayer Company, 2039 
Book Building, Detroit, Michigan. 


This wooden pattern coated with 
sprayed metal has given service 
far beyond its normal life. 


Fine detail easily recorded in the 
alloy sprayed onto pattern. 


\ 
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mittee—Leslie F. Muter, Chicago 

Credit Committee—T. A. White, 
Chicago, Eastern Vice-Chairman, 
H. A. Pope, Newark, N. J.; West- 
ern Vice-Chairman, E. G. Carl- 
son, Chicago 

Engineering Department—Director, 
Dr. W. R. G. Baker, Bridgeport, 
Conn; Assistant Director, Virgil 
M. Graham, Emporium, Pa.; 
Manager, RMA Data Bureau, 
L. C. F. Horle, New York 

Export Committee—Walter A. Coo- 
gan, New York 

Legislative Committee—J. J. Nance, 
Chicago 

Membership Committee—Roy Bur- 
lew, Owensboro, Ky. 

Service Committee—F. E. Smolek, 
Chicago 

Traffic Committee—O. J. Davies, 
Camden, N. J. 

Organization of Radio Technical 
Planning Board Committee—A. 8, 
Wells, Chicago 

Postwar Planning Committee—R. C. 
Cosgrove, Cincinnati 


Replacement Parts Committee — 
Robert C. Sprague, North Adams, 
Mass.; Vice-Chairman, Arnold 0. 
Braun, Indianapolis 


RMA-OEW Export Committee — 
Walter A. Coogan, New York 


Special committees 


Another special committee on 
advertising is to be established 
later by the RMA Set Division, un- 
der Chairman R. C. Cosgrove. 
President Galvin also is empowered 
by the RMA Board of Directors to 
appoint additional committees nec- 
essary in the war program and also 
on any other industry projects. 

The RMA Replacement Parts 
Committee, headed by Chairman 
Sprague, will cooperate with the 
WPB Radio Division, particularly 
with Chief Frank H. McIntosh, 
Domestic and Foreign Branch, on 
the future WPB program for 
civilian replacement parts, similar 
to the present cooperation, on the 
WPB replacement tube program, of 
the RMA Tube Division headed by 
Chairman Max F. Balcom. The 
parts program is now scheduled to 
follow WPB completion of the tube 
program. In addition to Chairman 
Sprague, the following are members 
appointed to the Replacement 
Parts Committee: Directors H. C. 
Bonfig, Camden, N. J.; J. J. Kahn, 
Chicago, and Messrs. H. E. Osmun, 
Milwaukee; Ernest Searing, Phila- 
delphia; F. E. Smolek, Chicago, and 
Fred D. Williams, Philadelphia. 


Legislation, membership 


The new Legislative Committee 
under Chairman J. J. Nance con- 
sists of M. F. Balcom, Emporium, 
Pa.; R. C. Cosgrove, Cincinnati; 
J. R. McConnell, Camden, N. J. 
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THROUGH ELECTRONICS 


“1 we knew it would be a nice day for a boat ride 


Man’s ability to forecast weather is close-knit with his whole 


sd economics of living. 

: Electronics in the form of the Radiometeorograph is the 
$0 modern method of collecting weather data. Carried by a small 
- balloon high above the earth and there released by parachute, 
2H the Radiometeorograph sends out radio impulses that accu- 
he rately indicate atmospheric conditions at given points. An 
ry analysis of many such reports gives your weatherman a basis 
on for accurate predictions. 

od The Electronic Tube is the heart of the Radiometeorograph. 
he Such tubes are built by TUNG-SOL. Other TUNG-SOL tubes of all types are helping to 
be supply the vital needs of our armed forces. After the war a new and complete line of 
he TUNG-SOL tubes will be available for civilian uses. Right now TUNG-SOL engineers will 
be gladly assist in the planning and development of post-war electronic devices. 
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TUNG-SOL LAMP WORKS, INC., NEWARK, NEW JERSEY 


Sales Offices: ATLANTA, CHICAGO, DALLAS, DENVER, DETROIT, LOS ANGELES, NEW YORK 


ALSO MANUFACTURERS OF MINIATURE INCANDESCENT LAMPS, ALL-GLASS SEALED BEAM HEADLIGHT LAMPS AND CURRENT INTERMITTORS 
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Ray F. Sparrow, Indianapolis, and 
Fred D. Williams, Philadelphia, and 
includes the chairman of the RMA 
Set, Tube and Parts Divisions. The 
Committee will have general juris- 
diction over radio legislation, both 
congressional and state. Included 
are several pending measures of 
special industry interest such as the 
revision of the war contract renego- 
tiation and patent laws and the bill 
of Senator Kilgore’for federal mo- 
bilization of technical resources. 


Membership Committee 


The RMA Membership Commit- 
tee, of which Director Roy Burlew 


is chairman also includes Dr. W. 
R. G. Baker, Bridgeport, Conn., and 
Henry C. Forster of Chicago. 

The committee on By-Laws and 
Organization with Treasurer Les- 
lie F. Muter as Chairman includes 
H. C. Bonfig, Camden, N. J.; R. C. 
Cosgrove, Cincinnati; A. S. Wells, 
Chicago, and Fred D. Williams of 
Philadelphia. 


German Radio Inferior, 


Signal Officer Reports 


Apparently because the Nazis 
standardized their radio apparatus 
during 1934 to 1938, German radio 
equipment is “five years behind our 


You can’t have spring quality and 
service without it! 


PROPER BALANCE, timing and 
coordination between skilled em- 
ployees, modern equipment and 
methods, and rigid production 
control are responsible for Accu- 
rate quality and service—to give 
you the springs and wireforms 
you want... when you want them. 


From the specification stage 
through the precision manufac- 
turing operations and the steps 
of testing and inspection, the 
Accurate organization works in 
smooth, production-building bal- 
ance. Accurate engineers, too, are 


ACCURATE SPRING MFG. CO. 
3808 |W. Lake St. © Chicago 24, Ill. 
SPRINGS * WIRE FORMS * STAMPINGS 


specially trained to work hand- 
in-hand with your own engineers 
to produce the precise springs or 
wireforms for the job, thus elim- 
inating waste motion, saving time, 
trouble and headaches. 


friendly cooperation and prod- - 
uct quality which you will find at 
Accurate. When you have spring 
and wireform problems, bring 
them to us. 


We know you will like the 


Springh 


own,” Captain James P. Lipp, Signal 
Corps officer assigned to Allied 
Force Headquarters in North Africa, 
reported Oct. 26 to the War De- 
partment. (It was a _ significant 
statement because Major General 
Roger B. Colton, Chief of the Sig- 
nal Corps’ Engineering and Tech- 
nical Services in the War Depart- 
ment, recently stressed in a press 
statement that United States elec- 
tronic and radio equipment is the 
finest in the world and that the 
American army, due to the inven- 
tions and complete cooperation of 
Prof. Edwin M. Armstrong, “father” 
of frequency modulation, is the 
leader in the use of FM in the 
war.) 

The inferiority in design, com- 
ponents and construction of the 
German radio apparatus is due to 
this standardization and to the fact 
that they have not attempted fur- 
ther improvements, Captain Lipp 
said in his report on captured 
enemy equipment. “German sets 
are well built and have a great deal 
of strength,” Captain Lipp stated, 
“put those we have tested were 
certainly not made for Africa.” He 
cited that the German sets lacked 
waterproofing and were not dust- 
proofed. There were many stop-gap 
measures used, he related in his 
analysis of the captured apparatus, 
with tape and sealing compounds 
used to make the sets resistant to 
corrosion and to exclude dust. 


Recommend Wide Change 
in Patent Laws 


Shortening of the patent term to 
twenty years from the application 
date, the recording of all patent 
agreements with the United States 
Patent Office to expose any secret, 
improper or illegal understandings 
and the throwing open for manu- 
facture of any invention necessary 
for national defense, public health 
or safety are among recommenda- 
tions made to President Roosevelt 
by the National Patent Planning 
Commission appointed in Decem- 
ber, 1941, to investigate the Amer- 
ican patent system. 

Chairman of the commission is 
Charles F. Kettering and the mem- 
bers are Chester C. Davis, Francis 
P. Gaines, Edward F. McGrady and 
Owen D. Young. 

Among changes is the compulsory 
recording in the United States Pat- 
ent. Office of (1) all existing agree- 
ments to which one of the parties 
is a citizen of a foreign country, 
(2) all existing agreements regard- 
less of citizenship of the parties 
which include any restrictions as 
to price, quantity of production, 
geographical areas or fields of use, 
(3) all future agreements regard- 
less of restrictions or citizenship of 
the parties. 

The commission decided against 


the incorporation in American pat- 
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FORERUNNERS 


The development and production of special 


motors and power generators for front line 


duty... the major Leland contribution to the F st  . 
winning of the war. awe 


The designs here shown illustrate the vari- 
ous electronic applications of this equipment. 


A moment's thought will suggest these sev- 

eral units as the forerunners of the motors 
and generators Leland will contribute to 

future electronic development and progress. 


Leland engineering staff now available 
for immediate consideration of your par- 
ticular problem, either war or postwar. _ 


oy THE LELAND ELECTRIC Co., 
€ i JE SEAS { A 4 Dayton, Ohio, U. S. A. 


FOR BETTER DESIGNED POWER GENERATORS 
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MO. 2535 


COMMUNICATIONS 
TRANSMITTER 


Especially adapted to porta- 
ble operation for Military 
Point - to - Point Communica- 
tions, Ground-Air Stations, 
Public Utilities Services, etc. 


Front View—Transmitter 


200-150 WATTS 
Phone CW * 2-20 Mgs. 


Separate control cabinet al- 
lows transmitter to be remote- 
ly located or where desired 
controls can be consolidated 


with transmitter as one unit. i 
Front View—Control Cabinet 


The Gates MO-2535 Communications Transmit- 
ter has been designed to meet the demand for a 
compact, powerful unit incorporating rapid fre- 
‘quency shifting ability to any of 5 frequencies 
and instantaneous changing of phone to CW op- 
eration. The transmitter is 36” high, 21” wide, 
19” deep. Weight 350 lbs.—ideally suited for 
mobile operation in trailer type trucks, etc. 
While extremely compact, the transmitter is ex- 
tremely rugged and has been engineered for ut- 
most reliability, simplicity of servicing and ease 
of operation, even by inexperienced personnel. 
Write today for complete specifications 
and prices. 


RADIO AND 
SUPPLY CO. 


Manufacturing Engineers Since 1922 
QUINCY, ILLINOIS, U. S..A. 


ent law of a compulsory licensing 
system. It recommends, however, 
a statutory provision that in a suit 
for infringement a patent owner 
shall be limited to reasonable com- 
pensation without prohibiting the 
use of the patented invention 
whenever the court finds that man- 
ufacture of the invention is neces- 
sary to the national defense or re- 
quired by the public health or 
safety. 


20-year term limit 


The commission’s most impor- 
tant recommendation is that which 
proposes that the patent term shall 
not endure more than twenty years 
after the application has been filed. 
The present term of seventeen 
years would be retained except when 
a time longer than three years was 
consumed in obtaining a patent. 
Delays of more than three years 
would correspondingly shorten the 
seventeen-year term. 


Two recommendations deal with 
the review of patent cases by the 
courts. To provide a definitive 
yardstick as to what is “invention” 
and to assure that the various 
courts of law and the Patent Office 
shall use the same standards it is 
proposed that Congress shall de- 
clare a national standard whereby 
patentability of an invention shall 
be determined by the objective test 
of whether it advances the arts and 
sciences. It is further proposed 
that when the validity of a patent 
is challenged in an infringement 
suit the court record shall be re- 
ferred to the Patent Office for its 
opinion in the light of any new evi- 
dence or facts developed during the 
trial. Finally it is proposed that a 
single court of patent appeals be 
established. 


Cireuit Symbols 


Anent the subject of the double 
system of circuit symbols men- 
tioned in an editorial of our Sep- 
tember issue, we have selected & 
set of “hybrid” symbols for use in 
the colored chart on Resistance 
Welding Control, which borrow 
from both sets now in use by the 
power and communication groups 
of engineers respectively. It is be- 
lieved that none of these symbols 
are so far out of the way that they 
are not understood by either group 
although it seems that neither set 
of symbols can be tolerated by the 
other. 

It is suggested that communica- 
tion circuit workers carefully in- 
vestigate the system of showing the 
relay contacts for each: particular 
relay at the point of the circuit 
where they conveniently fall, even 
though they may be quite far re- 
moved from the actuating coil. This 
system avoids a great deal of the 
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Harmonic distortion is the addition of spurious frequencies to the funda- 
mental in definite harmonic relationship. Though the frequency curve may be 
excellent, harmonic distortion turns up as raspy reproductions, with an 
unnatural twang, in microphones, amplifiers and speakers. Five percent is 
considered a satisfactory upper limit for good reproduction, and as much as 
fifteen percent is allowable for speech communication. 


Now come new Electro-Voice Dynamic Microphones with radical innovations 
in diaphragm fabrication, reducing harmonic distortion to a lower degree 
than hitherto possible. Cleaner, crisper, more highly intelligible reproductions 
are achieved. New Electro-Voice Dynamic Microphones are aiding both the 
CAA and the Signal Corps in securing improved communications. If you are 
a manufacturer of war equipment, details will be sent upon request, 
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The Harmonic Wave Analyzer measures the presence of spurious Electro-Voice engineers have found a way to eliminate harmonic 
frequencies introduced by microphone distortion. To the ear, such distortion in microphone design, as proved by the Wave Analyzer; 
frequencies give the feeling of ragged and false speech quality and the completely natural reproduction from the new Electro 
that may be unintelligible under the stress and strain of battle. Voice microphones. 
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| ELECTRO-VOICE MANUFACTURING CO., INC. - 1239 SOUTH BEND AVENUE - SOUTH BEND, INDIANA 
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notorious complexity of the com: 
munication circuit, although ther 
seems to be no regular way of show. 
ing unusual relay contact form 
such as a “make - before - break 
transfer” so frequently used. 
power control circuits, the o 
combinations usually found 
“make contacts” as at (a), “break 
contacts” as at (b) and “transfers” 
as at (c). The latter are always 
shown as a “break” and a “make” 
and the two parts of this single 
set may be shown at the opposite 
ends of the diagram if it is simpler 
to do so! These symbols would 
therefore be: q 


Aa) (ob) (e) (a) ~) @ 


As to the other symbols, we be=" 
lieve that coils and windings should @ 
be shown as a coil or winding and” 
not as the time-honored symbol for # 
resistance that is shown in prace 
tically every engineering textbook, 
The excuse that the coil symbol i 
more difficult for the draftsman i 
hardly of import when a possi 
confusion results. 


There are two well known ways 
to draw an inductance: (1) usin 
a compass to make an equi-space 
series of partially closed circles (a5) 
at d) and (2) using a lettering” 
stencil to make a series of letter 
O’s, to be linked together by a wavy 
line (as at e). Either system give 
an acceptable symbol for any clr 
cuit diagram. 


Using this symbol leaves the re 


“2 sistor symbol to signify a resistor 
AT ([ ARDWELL fees which is as it should be. The ca- 
; we deal with truisms. Here ... | pacitor symbol is more difficult as 


|| long as the same symbol is used 
fresh, sound, original designs are combined with materials | 4S 2 contactor. The alternate sym- 
bol is not so convenient but its use 
of merit, and collated by skilled craftsmen ... for use in | %0es require a “revised method of 
; i| thinking” when analyzing a o 
4 : : : _. ‘| cuit that is usually complicate 
practically every type of communications equipment | man wae 
: 18 It is believed that all windings 
amateur, commercial and military. Sor & pints ekhatowsies ibould BF 
shown at one spot. If a transformer 
. ~ ae . contains many windings in an elec- 
Material things, however, are not sufficient to make Card aia cinead Gab chandins are thik 


: most of them are heater circuit 
well condensers the quality products that they are. Into elesiiantns tek: dine tciiea. 1S is 06k 


eas . . : - . absolutely essential for these wires 
them go an additional ingredient—a heritage of pioneering, | {> be drown over to the respective 


. . tubes anyway. In most electronic 
patience and judgement. circuits, a transformer is a link be- 
tween two associated parts of the 

system and it seems that primaries 
BI MORE AN D) MORE WAR BONDS and secondaries should always be 
shown together even at the expense 
of a few lines in the diagram. 
These compromises are submitted 
Cc ONDEN SER & for study and comment by groups 
that are charged with providing 
AS! standard symbols, believing that 4 
single set is necessary for this Mr 
whic 
THE ALLEN D. CARDWELL MANUFACTURING CORPORATION | hoc pomoncn oo thecly. tro 


has borrowed so freely from the 
a hala alae BROOKLYN 1, N.¥ practices of the older arts. 
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Tomorrow’s hopes 
are sealed in glass tubes 


made by 
Western Electric 
i vacuum tube is first of all a war weapon. one third of all electronic and communications 
Second, it is a crystal ball in which you may equipment produced in the United States for 
look beyond the war. war has come off Western Electric’s assembly 
Since Pearl Harbor, research at Bell Telephone _ lines! 
sees Laboratories, and manufacturing techniques at You can count on this team to continue to 


ding | Western Electric have teamed together to keep _lead in the development and manufacture of the 
at @ r P F 
vast pP@ce with war demands. Result—more than finest electronic equipment for a world at peace. 
hich 

the 
* To bring Victory sooner — buy War Bonds, more War Bonds, and still more War Bonds + 
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Just a springboard to start some pencil 

. doodlin’ among engineers who have a yen 
for the sea—and: the problems of com- 
munications that are present ... weather, 
distance and lack of other facilities for 


transmission of thoughts and orders. 


Operators. of tug and transport fleets 
will have access. to this type of HARVEY- 
WELLS communications equipment after 
the peace. 


Why not send in some of your 


“Tablecloth doodlin’s”’? 


HARVEY-WELLS 
mmuunicaliond ine. 


HEADQUARTERS 
For Specialized Radio Communications Equipment 


SOUTHBRIDGE, MASS. 


C-R TUBE LIFE TESTI { 
(Continued from page 91). q 
from the power supply into the 


rack. Each bus has been marked bi 
an identification tab. A switch with 


these identification letters and 
numbers appears on the contra 
panel of the unit in order that vol 
ages may be read across any part o! 
the bus. 

All three cathode ray life tes 
units have a timeclock and 
master anode power push button 
station which has none but a di- 
rect relation to the timeclock. Th 
clock will record the time that th 
anode power to the tubes was on, 
The station and timeclock are lo: 
cated in the center of each control 
panel. E 

Assuming that the rack has been 
operating and that the screen of 
one tube has been found to bh 
chemically defective, pushing the 
“OFF” button of the station, wi 
turn off all de voltages to the tubes 
under test. An operator may then 
open the door of the rack, discon- 
nect socket and remove the ol 
tube, set in the new one, close thé 
door, check and record the time 
clock readings, push the “ON” but 
ton of the station and the entire 
unit is again in operation. Differs 
ences in the new tube against thé 
old are recorded. If the differences 
are checked and they indicate somé 
error in the new tube, a temporaf 
stop in the production of that tube” 
in another part of the plant maj 
be made until the fault has bh 
discovered. 

If the initial check on the tube 
is satisfactory, the tube will.be ru 
continuously and will from time 
time be checked for mechanical) 
electrical and chemical weaknesses 
The duration of time between goog 
and bad of the same tube is accu-" 
rately recorded by the operating 
personnel. The manufacture of these 
C-R test units by the Transmitter 
Equipment Mfg. Co. adheres to the 
typical design standards of Temco 
radio transmitters being built to 
government specifications. 


SOUND STUDY 
LABORATORIES 
(Continued from page 99) 


installed in the room. Audio fre- 
quency signal lines are provided s0 
that the soundproof room may be 
connected to any other part of the 
acoustic laboratory. 

Most electro-acoustic transducers 
have magnetic systems. These in- 
clude electro-magnets, permanent 
magnets, transformers and _ field 
structures. The specifications of 
the large pole type magnetizer in 
the magnetic laboratory are: 4 
magnetomotive force of 200,000 
amp. turns. The pole pieces aré 
18 in. in diameter. The unit will 
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This is a special-purpose electronic part. It is a plug- 
receptacle assembly for use with rack-panel type of 
mounting. Twenty-four silver-plated phospher- 
bronze contacts are provided, each male and female 
contact full floating between steatite plates. Heavy 
guide pins and matching holes in the frame assure 
perfect alignment. 

We don’t know that your product has any need for 
such a part as this. We do know, however, that this 
part is most exactly suited to its special requirement, 
just as are hundreds upon hundreds of other parts 
which have been created through Lapp engineering 
and Lapp production facilities directed to the solu- 
tion of specific problems. ‘ 

With a broad basic knowledge of ceramics—their 
capabilities and their limitations—Lapp has been 
able to simplify and to improve many types of elec- 
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bbe helionie bb, .»» ENGINEERED TO A SPECIFIC NEED 


tronic equipment through engineering and produc- 
tion of sub-assemblies that make most efficient use of 
porcelain or steatite and associated metal parts. 

There may be a way you can improve performance, 
cut costs and cut production time through use of 
Lapp-designed and Lapp-built sub-assemblies. We'd 
like to discuss your specific requirements with you. 
Lapp Insulator Co., Inc., LeRoy, N. Y. 


app. 
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You'll find these recent Wiley books prac- 
tical, authoritative and up to date. Whether 
you want a “refresher” or want to increase 
your knowledge—look over the Wiley books 
listed below. Select the books you need and 
mail the’ coupon now. Keep abreast of new 


tronics. Act today! 


1) HYPER AND ULTRA-HIGH FREQUENCY 
ENGINEERING 


by Robert 1. Sarbacher and William A. Edson 

644 Pages Illustrated $5.50 
A practical treatment of an important new branch of 
communications engineering. No special advanced 
knowledge on the part of the engineer is assumed, 
yet the book will be of value to those who know 
something of ultra-high frequencies as well as ~ the 
beginner in the field. 


2) BASIC ELECTRICITY FOR 
COMMUNICATIONS 
by William H. Timbie 
603 Pages Illustrated $3.50 
For the student of radio communications a simple, 
clear presentation of the fundamentals of electricity 
together with their application in the problems of 
communication and radio. The first twelve chapters 
illustrate‘ the principles by simple application to com- 
munications appliances. The remainder of the book 
covers the appliances and their operation. 


3) COMMUNICATION CIRCUITS 


by Lawrence A. Ware and Henry R. Reed 
287 Pages Illustrated $3.50 
A concise introduetion to the basic principles of 
communication transmission lines and their associated 
networks. Covers frequency range from voice through 
ultra-high frequencies. Informative, authoritative and 
well written. 


4) PRINCIPLES OF ELECTRONICS 
by R. G. Kloeffler 
175 Pages Iustrated $2.50 
For those who want a simple yet complete explana- 
tion of the electron theory, the electron tube and 
various electronic devices as applied to the study of 
radio and the communications field. 


5) FUNDAMENTALS OF ELECTRIC WAVES 
by Hugh H. Skilling 

186 Pages Illustrated $2.75 
The practical application of electric waves is discussed 
in this readable, up-to-date book. There are full ex- 
planations, analogies and discussions, with a minimum 
of mathematics. The material is coordinated with the 
principal radio books in common use and the informa- 
tion is precise and quantitative. 


JOHN WILEY & SONS, Inc. 
440 Fourth Avenue, New York 16, N. Y. 


Please send me on ten days’ approval the books 
whose numbers I have circled below. 


1 — $5.50 7 — $1.50 
2 — $3.50 8 — $1.50 
3 — $3.50 9 — $7.50 
4 — $2.50 10 — $3.50 
5 — $2.75 11 — $6.00 
6 — $4.50 


RECENT WILEY BOOKS in 
‘COMMUNICATIONS e ELECTRONICS 


developments in communications and elec- & 


6) RADIO-FREQUENCY MEASUREMENTS BY 

BRIDGE AND RESONANCE METHODS 

by L. Hartshorn 

265 Pages Illustrated $4.50 

A practical book presenting the fundamental princi- 
ples of radio frequency measurements and the general 
practices which are in actual use by technicians in the 
field. Covers principles underlying apparatus and methods. 


7) FUNDAMENTAL RADIO EXPERIMENTS 

by Robert C. Higgy 

95 Pages $1.50 

Thirty-two basic experiments in electricity, elec- 
tronics and radio, with a full explanation of the 
principles involved as well as laboratory procedure. 
Suggested uses, safety and construction of equipment 
for the laboratory are included, together with a large 
number of circuit diagrams. 


8) GUIDE TO CATHODE RAY PATTERNS 

by Merwyn Bly 

30 Pages Illustrated $1.50 

An important book for~ technicians and - laboratory 
workers. It summarizes briefly by means of sketches 
and captions the cathode-ray pattern types encoun- 
tered in the usual course of laboratory and test bench 
work. A section on simple graphic analysis is included. 


9) ELECTRIC CIRCUITS 
by the Electrical Engineering Staff of the Massa- 
chusetts Institute of Technology 
782 Pages $7.50 
Up-to-date material on the treatment of linear cir- 
cuits, with particular emphasis on the relation of 
circuit theory to field theory. 


10) .PRINCIPLES OF RADIO, Fourth Edition 
by Keith Henney 
549 Pages Illustrated $3.50 

Practical problems and examples for experimenters 
and technicians. Covers fundamental principles, pro- 
duction of currents, properties of alternating current 
circuits, properties of coils and condensers, the vacuum 
tube and many other subjects of interest. 


11) SHORT WAVE WIRELESS 
COMMUNICATIONS, Fourth Edition 
by A. W. Ladner and C. R. Ston 

573 Pages IMustrated $6.00 

A modern, self-contained treatise on:*wireless com- 

munications with the principles common to both long 

and short waves introduced where the matter is 
necessary to the explanation of the main text. 


At the end of that time, if I decide -to keep 
the books, I will remit indicated price plus 
postage; otherwise I will return the books postpaid. 
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carry 3,500,000 maxwells with + 
*ligible magnetomotive force loss in 


- amps. 


Permanent 


All Shapes, Sizes and Alloys. Alnico magnets 
cast or sintered under G. E. license. Chrome, 
Tungsten and Cobalt magnets stamped, 


THOMAS & SKINNER 


STEEL PRODUCTS CO. - 
42 YEARS’ EXPERIENCE 


Magnets 


formed or cast. 


INDIANAPOLIS, IND. 
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the magnetizer structure. A smalle 
type magnetizer is suitable for r 
small structures. An impulse mags 
netizer employing 3600 microfaradg 
and an ignitron will deliver 2000 
Apparatus is provided for 
standard magnetic measurements, 
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SCALE IN FEET r 
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ANTENNAS, [| ; 


LIVING ROOM 


POWER 
AND 
SIGNAL 
TERMINAL 
BOX 

“a a 


Plan of the living room 


In addition to those facilities 
there is a field laboratory designed 
for outdoor testing of acoustical 
systems. It is on relatively open 
flat ground at a distance from be 
main laboratory. 

Two heavy poles are provided §0 
that equipment up to 2000 lb. may 
be elevated 40 ft. Audio frequency 
and power outlets at a point mid- 
way between the poles are con- 
nected to the field laboratory build- 
ing. In this way standard response 
recording equipment may be set tp 
permanently in the field laboratory 
and connected to the outside test 
locations. ’ 


WIDE READING 
(Continued from page 127) 


relatively high water absorption. 
Dielectric constant, power facto 
and conductivity as well as me 
chanical properties were measured, 
and it was found that the require- 
ments of the U. S. Coast Guard 
specifications for the insulation of 
submarine cables were met by & 
composition containing 40 parts of 
gilsonite by weight per 100 parts of 
Buna S and 12 parts of other ingre- 
dients. 


Condenser-Input Rectifiers 


R. G. Mitchell (Wireless Engineer, 
London, September, 1943). 

A method for graphical analysis 
of single-phase half-wave and full- 
wave as well as of bi-phase half- 
wave rectifier performance is de- 
rived. Based on assumptions jus- 
tified in most practical applications, 
formulas are given showing the re- 
lations between voltage conversion 
ratio, charging period, condenser 
ripple current, ratios of load re- 
sistance to charge resistance and 
of reactance of reservoir condense! 
to charge resistance, peak charg- 


General Products Catalog 
9670 


FREE on request AaGMe in R adio 


E. F. JOHNSON COMPANY WASECA MINNESOTA 
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ANOTHER NEW 


FERRIS Instrument 


THE MODEL 34A 


U.H.F. CRYSTAL CALIBRATOR 


In response to repeated requests FERRIS now provides 
a new calibrator designed to give results at U.H.F. and 
V.H.F. comparable to those obtained at lower frequen- 
cies with the popular 33A Calibrator. 


This new instrument covers up to 500 mc and contains 
three crystals—1, 5, and 10 me. 


FERRIS INSTRUMENT 
CORPORATION 
110 Cornelia Street, Boonton, New Jersey 


“ZOPHAR 
QUALITY 
GOES 


Har 


ZOPHAR WAXES 


meet rigid tests 


The strict specifications of the Navy, Army and Alr 
force for communications equipment, call for the best 
and most carefully manufactured products. 
ZOPHAR waxes and compounds are satisfying these 
rigid tests. We shall be glad to coope- 
rate with you in solving your problems 
in potting, impregnating or insulating 
waxes and invite your inquiries. 


ZOPHAR MILLS, Ine. 


Founded 1846 
128-131 26th Street .. Brooklyn, N. Y. 
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ing current, plate dissipation. Sey. 
eral charts illustrating the vario, 
dependencies are included for rea 
reference. 


Wide-Band Amplifier Design ’ 


E. M. Noll (Radio, July, 1943) 


Gain formulas covering the low, 
middle and high frequency range, 
respectively, are derived for a re- 
sistance coupled pentode amplifier 
stage. A practical example is 
worked out to show the high fre- 
quency and low frequency drop in 
amplification, and the circuit dia- 
gram of a compensated wide-band 
amplifier stage is shown. 


On Wide-Band 
Amplifier Design 


E. M. Noll (Radio, September, 1943) 


In the second article of a series 
the effect of a coil in the plate cir- 
cuit of a resistance coupled ampli- 
fier is shown by a numerical ex- 
ample. Amplification factor and 
phase shift are computed. The ef: 
fect on low frequency response and 
phase shift of an R-C decoupling 
circuit to compensate for the loss 
in gain due to the conventional 
coupling condenser is also worked 
out for the particular circuit. 


Solution of Boundary 
Value Problems 


Mark Kormes (Review of Scientific 
Instruments, August, 1943) 


An iteration method of obtaining 
an approximate numerical solution 
of the equation ux + u,,y = O8 
outlined for any prescribed boun- 
dary curve. The process permits 
fully automatic computation and 
the use of standard punched card 
equipments. 


X-Ray Diffraction of Cu,FeNi; 


V. Daniel and H. Lipson (Proceed- 
ings of the Royal Society, London, 
July 28, 1943) 


The diffraction pattern of the 
CuiFeNis alloy was investigated 
during its transition from one 
single-phase face-centered cubic 
structure into two. It was observed 
that each line of a powder photo- 
graph was flanked by two side- 
bands, as compared with the single- 
phase state diffraction pattern. 

Theoretical considerations as to 
the corresponding changes in the 
lattice structure indicate that the 
original cubic lattice is periodic- 
ally deformed by segregation of the 
different atoms. However, the ob< 
tained line intensities do not fit in 
with the theory. 


DEPENDABILITY 
POEL ICI 
AND | |\ ro | 


Superbly engineered ... mechanically and electrically, 
DeJur wire-wound potentiometers perform their functions 
dependably. There’s a DeJur potentiometer to fill your 
needs. Here, we illustrate a few... however, we can and 
do produce these units to required resistances. We will 
gladly furnish technical data upon request. 


<x = DeJurAmsco (orporation 


duction and Quality of Material SHELTON, CONNECTICUT 
NEW YORK PLANT: 99 Hudson Street, New York City ® CANADIAN SALES OFFICE: 560 King Street West, Toronto 
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SHIELDED ROOM DESIGN 
(Continued from page 119) 3 


shielding. Since, this screen im- 
pedes the free flow of air, some in- 
crease in size is necessary. Two in- 
takes are required, one on each side 
near the ends of the room. Like- 
wise, two exhausts are used, one on 
each side of the ceiling but at op- 
posite ends. 

The door on the average shielded 
room is difficult to open or close be- 
cause the jamb is set on an angle 
and weather stripping is used for 
completing the shields across the 
door. Refer to the illustrations for 
details of a door that is a complete 
shield, yet opens or closes as easily 
as any house door. Instead of an 
angle for the jamb, a standard 
door, preferably 3 ft. wide or wider, 
is used. A 2 x 2 frame is built upon 
the door and covered with both the 
copper and Celotex. The important 
thing is to leave about % in. all 
around between jamb and door. 
This space is for the spring that 
will bond the copper on the door to 
the copper on the walls. Bend 
each copper sheet around the jamb 
of the door and fasten it down with 
a strip of brass 1/16 x 1. This 
means that on the jamb there will 
be two complete frames of brass, 
one for each shield. 


Meissner 
“Align-Aire” 


Candensers Meet Exacting 
Performance Requirements! 


Meissner “Align-Aire” (midget) units are now 
encased in the newly developed, low loss, bakelite 
(number 16444) and occupy extremely small space... 
only 7/16” in diameter and 1%” long ... they are an 
ideal trimmer for high frequency coils. Midget 
“Align-Aire” Condensers are exceptionally stable. 
Capacity range 1 to 12 mmfd. 

Many years of engineering research developed the 
Meissner “Align-Aire” Condensers to meet exacting 
performance requirements of high frequency circuits, 


Shield-tight door 


On the door itself instead of flat 
brass strip, hold the copper sheet 
under a.spring shaped somewhat 
like a letter S laid on its side, made 
of .005 in. spring brass. It can be 
readily seen that the springs do not 
exert a pressure tending to keep 
the door open or closed. Ordinary 
weather strip has such pressure 
that it binds the door. Using the 
method described, the travel of the 
springs is enough to permit good 
contact without binding. 

After the room is walled, a 48-in. 
sheet of %-in. plywood is fastened 
to the lower half of the wall on the 
inside and the outside to protect 
2 the soft Celotex. Since most work 
“PRECISION-BUILT ELECTRONIC PRODUCTS” benches are about 34 in. high, this 
wood will protect the wall from in- 
rt struments being slid along the table | 
top and eliminate the marring of 


the Celotex. The plywood should 
pass completely around the room 
Clu and the door. 


Samples sent upon request. 


AVAILABLE ONLY ON PRIORITIES 


MT.. CARMEL, ILLINOIS 


FOR ADVERTISI NG TWumination methods 

: An important problem is that of 

Copy to be set; show proofs.. Ist of month preceding lighting. About 45 foot-candles 
Copy to be set; no proofs.... 5th of month ded af should be supplied. Illustrated is 
Complete plates; no setting... 10th of month we one method of obtaining this, but 
Publication date 25th of month issue other .methods could be applied if 


they supply the necessary light. 
However, to avoid noise, incandes- 


ELECTRONIC INDUSTRIES cent lights should be used. Flush 


ee | quite a number would have to be : 
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hey Were thie Last torBeavew. . 


**Our boys in Shanghai kept their circuits going until ten min- 
utes before the Japs walked in. Even after Jap soldiers were 
posted at the front entrance of our building, our boys kept work- 
ing. Finally, our lookouts gave the signal, the manager herded 
everyone into a freight elevator and we escaped through a back 
door as the Japs marched in the front.” 


—From an eyewitness account of the capture of Shanghai. 


The Press Wireless offices in Shanghai were the last com- 
munications points to close their doors when the Japs seized 
the city. In keeping with the traditions of the Company, 
Press Wireless operators, at the risk of their lives, sent news 
and other important dispatches up to the last moment. Some 
faced other perils in escaping through the Jap lines to Chung- i ssalekir ten aureip 
king to help staff a new station there. RADIO EQUIPMENT 


In communications as in combat, today’s warfare calls for e RADIO PRINTER SYSTEMS 
loyalty, courage and enterprise of the highest order. Press e MODUPLEX UNITS - TRADEMARK 
Wireless, Inc., is proud to be serving front communication  —UTUUIIN Tas 
lines throughout the world. ¢ RADIO PHOTO TERMINALS 

\ e FACSIMILE MACHINES 


AND OTHER TYPES OF RADIO AND 


\\\. Awarded to Our Hicksville Long Island Plant for COMMUNICATIONS EQUIPMENT 
\ Outstanding Achievement in War Production ; 


P RESS WIRELESS, Execute: Cae Sales Office, Manufacturing Division 
INC. 435 N. MICHIGAN AVENUE, CHICAGO 1475 BROADWAY, NEW YORK CITY 


RO bE JANEIRO MONTEVIDEO BERNE SANTIAGO DE CHILE 


PRESS WIRELESS, INC., 
IS DEVELOPING 
AND MANUFACTURING 
e HIGH POWER TRANSMITTERS 

e DIVERSITY RECEIVERS 
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INTERPHONE 
COMMUNICATION EQUIPMENT 


CORD CD-318-A 


NOW IN PRODUCTION: CD-318-A  —JK-48 PL-68 
CD-307-A PL-47 “A” Plug 
CD-874 PL-54 BC-366 
JK-26 PL-55 BC-347-C 
| Your inquiry is invited on these and 


MER KARENOLA 


CORD CD-874 


PE-86 
SW-141 
JB-47 


other Inter-communication Equipment 


NOW — all on full schedules, all pro- 
ducing the tungsten leads, bases and 
caps so vital to the war effort. Daniel 
Kondakjian electronic components are 
represented in every type of military 
application — Radar, communication, 
navigation, control mechanism, x-ray 


equipment, etc. are invited. 


<< 


LATER—the complete engineering and re- 
search facilities of the Daniel Kondakjian 
organization will be available for to- 
morrow's business strategies, comforts, 
conveniences, benefits and welfares. 
Inquiries, pertaining to post-war intent, 
and applicable to our capabilities, 


THE ENGINEERING CO., 27 WRIGHT ST., NEWARK, N. J. 


KONDAKJIAN BASes AND CAPs 
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used. In any case the housing is 
bonded to the inner shield and the 
outer shield cut away from the 
housing. This means that grounded 
conduit cannot be run to the lamp. 

Each lamp must have an un- 
grounded flexible lead from it to an 
outlet which should be located as 
near as possible to the lamp hous- 
ing. Even though the conduit is 
not grounded, if it went from lamp 
to lamp, ac loops could be set up 
on the outer shield by bonding dif- 
ferent points. The advantages of 
this (through the ceiling) mount- 
ing of the lights is that the heat is 
vented to the outside and does not 
go into the room; also, the conduit 
is entirely outside the room. 


The on-off switch should be lo- 
cated outside, beside the door. A 
switch, separate from the lights, 
should be provided for the fan, in 
the same location. 


Electrical circuits 


Circuits for the soldering irons 
and instruments will be in two 
lines. One will pass along the 
front of the bench with double out- 
lets every four feet, pointing down. 
These boxes should be fastened on 
the underside of the overhang of 
the top. Pointing them down de- 
creases their chances of being 
knocked out by brushing against 
them. The second line of outlets 
passes along the rear of the bench, 
for instruments. All wiring should 
be in threaded conduit rather than 
in Greenfield or Steeltube. As a 
further aid in eliminating bother- 
some IR drops, a copper bond is 
run along the conduit and is sold- 
ered to it on each side of each dis- 
continuity. 

A convenient bench is one shaped 
in the form of an L, along one side 
and one end of the room. The 
point at which the conduit enters 
the room makes a good place t 
bond the two shields securely, mak- 
ing sure there is only one point of 
bonding. 

The upper half of the inside of 
the room should be painted white 
to diffuse the light more efficiently. 
A darker color should be used on 
the lower half so as not to show 
dirt. The outside of the room cal 
be painted to conform with the 
surroundings. 


Conduit leads 


All conduits should go unbroken 
to a 4-in. box on the top of the iso- 
lation transformer. For this rea- 
son, the transformer should be 1o- 
cated close to the outside wall. 
Since much of the electrical dis 
turbances will come in on tht 
power lines, the transformer should 
be carefully designed for the job 
It should have a capacity. of @ 


least 2 kw. An efficient electrostat- 
ic shield is essential and its lead 


ELE 


Sit in with Majestic’s 
; post-war planning 


Ip 
f 
: COnTEreNnCE 
t- 
is 
ot 
lit 
e os ed > 99° 
o-| Majestic’s “‘post-war planning conference” in 
£ form of a $1,000 idea contest was announced last 
in August. It’s been going, going—soon it will be 
GONE. But where’s the bid from YOU? 
ts Men, this is your opportunity to express yourself on , 
ns what you consider sound technical developments for post-war years. 
wo 
he You probably have ideas about the devices and developments 
4 which you think should be embodied in the radio of the future. Let 
o this contest be an incentive to put your ideas down on paper. Your 
le- reply may win a prize and you may have the satisfaction of helping 
ng ; , 
ast to create a better radio and a better industry for the years to come. 
. Put on your thinking cap. If you can’t answer all the questions 
o below, answer the one on which you feel qualified to speak and 
a your reply will still be considered. These questions should stimu- 
oy ° ° . 
is late your own post-war thinking — and will be a valuable check 
4 against Majestic’s Post-War Plans. 
os $1,000 PRIZES IN WAR BONDS FOR MOST HELPFUL ANSWERS 
rhe TO THESE THREE QUESTIONS 
7 1st Prize $500 maturity value; 2nd Prize, you most interested at present? (3) What 
ak- $250 maturity value; 3rd to 13th, $25 ma-__ kind of advertising support do you believe 
- of turity values. Every one is eligible. Contest will be most helpful to you? 
ends December 31, 1943. To stimulate 
. of YOUR post-war thinking, and to check Competent judges will read your answers. 
nite OUR post-war plans, Majestic offers prizes It’s facts and ideas, not rhetoric, that will 
tly. for the most helpful answers to these ques- count. If any two prize-winning letters are 
on tions: (1) What types of radios will be in considered by the judges to have equal 
how large demand in YOUR locality immedi- merit, duplicate awards will be made. Write 
ye ately following victory? (2) In what new’ your answers to these three questions— 
features or new merchandising policies are mail them to me personally, today! 
ads 
ken E. A. TRACEY, President 
is0- 
~~ WT 5 
|) | MIGHTY MONARCH OF THE AIR 
dis- 
mIMAJESTIC RADIO & TELEVISION CORPORATION 
jobf 60° WEST Soth STREET CHICAGO 32, ILLINOIS 


Builders of the WALKIE-TALKIE, &, “Radio of the Firing -Line” 


A. 
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should be brought. out separately 
that is, not grounded within the 
case. The secondary should fe 
center tapped and its lead alg 
- brought out. The room bond, the 
. Y electrostatic shield lead and the 
§ E R i E S 8 0 0 i center tap lead and a good ground 
(if possible) are fastened to the 
transformer at one point. 
Whether or not the room needs 
PILOT LIGHT further isolating, such as by filters, 
will have to be determined. [If 
only a narrow band of frequencies 
F eatures... will be used, a simple pi network 
will suffice. But if all frequencies 
© Removable Snap-socket will be used, a complex recurrent 
. filter will have to be designed. For 
® Rigid Non-short Terminals | most cases, if the room is carefully 
made, the additional filtering wil 
Gothard Series 800 Pilot Lights are particularly adapted to| be needed only for the most exact- 
aircraft, radio, switchboards and a wide range of electrical ing measurements. 
and electronic devices. Socket and new styled rigid terminals 
that cannot work loose or twist are integral parts of the spring CALIBRATING SPRINGS 
member, which locks firmly into Jewel housing. Socket is (Continued from page 121) 
easily removed with spring member for replacement of lamp : : 
bulb. Bulb may also be inserted from front of panel by remov- , The potentiometer in the plate 
ing slip-ring mounted Jewel. Range of Jewel colors—plain or circuit of the push-push 117L7GT%s 
faceted—miniature or candelabria screw sockets, or minia-| iS for adjustment of the threshold) 
ture bayonet sockets. bias for firing the 885. The po 
tentiometer in the plate lead of the 
@ Ask for Gothard Pilot | 885 together with the condenser 
Light Assemblies Catalog | "0m plate-to-ground form the com- 
for complete information ventional sweep-timing R-C circuit) 
“} used here to dictate the minimum 
MANUFACTURING COMPANY firing interval between successive 


spring releases. 
1315 NORTH NINTH STREET, SPRINGFIELD, ILLINOIS 


TECHNICAL 
INFORMATION 


(Continued from page 100) 
quency is developed which desig- 


nates the base line during dynamic 
Pp R ACUISIO WN to THE “Nth” DEGREE tests later. Wherever the resulting 


oscillograph trace crosses this line 
Perfect co-ordination of skilled minds and hands indicates an equality of pressure, 
in a well knit organization with 20 years of radio Temperature variations can be 
MER eee balcig bean eceeeer | taken care of in the calibration, bi 
to the most exacting Pe vm # if with some gases a change of the 
). dielectric strength is a factor that 
Now manufacturing for every branch ‘ is difficult to take care of, a sim- 
eof the Armed Services. ; ilar diaphragm operating on 4% 
yk i} ‘ii Enlarged facilities enable us magnetic variation (inductance 
fl "to offer prompt shipment on shift) may prove better. 
. priority orders, 
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RADIO PICTURE 
TRANSCEIVER 


(Continued from page 93) 


cast, which is quite a bit more thal 
the number transmitted over a con- 
trolled commercial circuit in the 
same time. 

All facsimile systems use a scan- 
ning device at the sending terminal 
for converting graphic material 
into a variable amplitude current 
or voltage. In the subcarrier fre- 
quency modulation process this 
Since 1924 variable quantity representing the 

. F point by point density of the copy 
is used to swing or shift a sub- 
carrier tone over a definite prede- 
for the Radio Trade and other termined range. This constant am- 

Electronic Applications. plitude frequency modulated tone 

MERIT COIL & TRANSFORMER CORP. is then sent out by means of 
311 North Desplaines St. CHICAGO 6, U.S.A. a standard amplitude modulate@ I 

~ transmitter. At the distant te 
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Transformers — Coils — Reactors 
— Electrical Windings of All Types 
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R-210 


4 


| @ 
: Wi ha 
| a NAME PLATES 


e Nothing can go further to “dress up” a 
piece of electrical or mechanical equipment than finely-finished plastic 
name plates, instruction plates and tags. 


i Precision Fabricators, Inc., has had widest experience in production of 
ee accurately finished and handsome-appearing plates—from laminated 
phenolics, vulcanized fibre and other materials. Adequate facilities are 
available for machine engraving, printing, stencilling and hot-pressing. 


For many uses, fibre tags with stamped lettering are adequate and 
‘es inexpensive. 
R-218 @ Precision Fabricators, Inc., keeps delivery promises. 
14 ) 
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R-238 
R-240 
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PRECISION Petecea7oée wn 


ROCHESTER, N.Y. new york: 369 LEXINGTON AVE. « DETROIT: 14319 STRATHMOOR AVE. « PHILADELPHIA: 6710 HOLLIS ST. 


SPECIFICATION FABRICATORS OF MYCALEX * PHENOL FIBRE *& 


VULCANIZED FIBRE * RUBBER * ASBESTOS 


AND OTHER MATERIALS 
ELECTRONIC INDUSTRIES @ November, 1943 


DELAY REL 
Hermeticolly sealed. 


BUT TUATON 
REDUCED 


i) ~~. 


AMPERITE 


AYS: Fai delays from I to 100 seconds. 
natt 


Unattected by altitude. . 


ENGINEERS: "" 


h valua 


ie 


.. Send for catalogue sheet. 


AMPERITE CO., 561 Broadway, New York (12), N. Y. 


In Can 


ta: Atlas Radio Corp. 


, Ltd., 560 King St., 


W. Toronto 


One of the Army’s most valuable 
“weapons” in winning this modern 
war is the SCR-299 high-powered 
mobile radio communications unit built 
by the Hallicrafters Company. Equipped 
with GTC transformers, this versatile 
unit has served its indispensable “first 
line” where the fighting is thickest in 
the Aleutians, Europe, the South Pacific, 
in China—wherever the Allies are on 
the move. 


The selection of General Transformers 
to form a part of this indispensable unit 
is mute proof of its precision fabrica- 
tion and never-failing, dependable serv- 
ice. We are proud to enlist our entire 
manufacturing facil- 

ities, our engineering 

ingenuity and as- 

sembly lines to aid 

our Armed Forces. 

You are assured of 

these same services 

for your post-war 

planning. 


GENERAL TRANSFORMER COMPANY 


1250 West Van Buren Street 


Chicago 7, Illinois 


minal all amplitude variations 

sulting from fading effects are re. 
moved by a limiter and a-frequeng 
discriminator circuit converts the 
received signals back to the con. 
ventional varying amplitude wave 


FM unit serves for both 
reception and transmission 


Power supply is arranged 
for line operation or batteries 


The primary reason for the great 
improvement is due to the fact 
that sub-carrier frequency modu- 
lation offers the equivalent of 4 
linear amplitude variation system 
which functions independently of 
signal level fluctuations caused by 
fading phenomena which always 
occur on long distance radio cil- 
cuits. Since the picture intelligence 
is conveyed by frequency modula- 
tion of the sub-carrier tone, varia- 
tions in amplitude can be com- 
pletely removed by means of 4 
limiting device. Since changes 
amplitude as great as 70 db can 
be eliminated, signal fading can 
have very little influence on the 
reproduced copy. Only when the 
signal drops well below the pre- 
vailing noise level does it become 
unusable. 

Pictures are received direct on 
film and when developed become 
negatives from which any required 
number of prints can be made for 
distribution. This means, of course, 
that the equipment when used for 
reception must be operated in the 
equivalent of a photographic dark 
room. The standard size picture 
transmitted is 7x9 in. and the 
transmission requires about seven 
minutes. 
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MICAMOLD RADIO CORPORATION 


1087 FLUSHING AVENUE BROOKLYN 6, N. Y. 
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Formed in 


2 PLANES to 
cy 


.001°" ACCURA 


WITH 


ONE-HALF DI-ACRO 


ACTUAL 
SIZE 
@ 


A heavy Copper Bus-Bar for panel board 
and terminal assemblies is illustrated, ac- 
curately duplicated in two planes with 
angles formed both flat and edgewise, across 
the material horizontally and vertically. 


DI-ACRO Bender No. 2 has a forming 
radius up to 6” and capacity of 4" cold 
rolled solid steel bar or equivalent, 


Send fer Catalog 
‘ “METAL DUPLICATING 
pic ATINS E WITHOUT DIES” 


showing all models of DI-ACRO 
Benders, Shears and Brakes, 
and many examples of parts 
formed by _ 


“DIE-LESS DUPLICATING". 


wet pr Ov 


Many electrical and other 
parts can be duplicated 
without dies, saving Man 
Hours and Critical Materi- 
als and helping to meet rush 
delivery schedules. DI- 
ACRO Precision Machines 
— Shears, Brakes, Benders 
— form angle, channel, rod, 
tube, wire, moulding, strip 
stock; bi-metals, dielectrics, 
sensitized materials, fiber 
slot insulation, frequency 
reeds, etc. 


348 Eighth Ave. So., 
Minneapolis 15, Minn. 


6327 GUILFORD AVENUE, IND 


CORPORATION 


IANAPOLIS, INDIANA 


RECTIFIER TESTING 
(Continued from page 104) 

screen. Next, the anode-load vol. 
tage used in conjunction with igni 
tron No. 2 should replace that firs 
applied to the oscilloscope. Agaiy 
the curve resulting from it should 
be traced on the coordinate paper 
This process is continued until al 
the anode-load voltages have beep 
applied to the oscilloscope and the 
traced curve due to each one iden 
tified. 


With the aid of the several wave; 
thus traced it is possible to deter 
mine whether the anode voltage 
connections to the rectifier are cor- 
rect. Earlier it was pointed out that 
there is a phase difference of 6 
electrical degrees between the volt- 
ages applied to anodes of tubes 
whose numbers differ by unity; and 
that the tube having the higher 
number receives the lagging volt- 
age. Therefore, if the anode wir- 
ing of the rectifier is correct, waves 
traced on the coordinate paper that 
are due to consecutively numberei 
tube anode-load voltages, starting 
with No. 1, will be found displaced 
to the right of that produced t 
anode-load voltage of ignitron No 
1 by distances corresponding to i- 
teeral multiples of 60 electrical de 
grees. 


Identifying trace 


More concretely presented, this 
result states that if the anode-load 
voltage of No. 1 ignitron produces 
the first wave, starting from the 
left of the coordinate sheet (and 
that would happen provided the 
synchronizing or actuating voltage 
supplied to the sawtooth oscil- 
lator were in phase with this pal- 
ticular anode-load voltage) the cor- 
responding voltage of No. 2 ignitrong§ 
would produce a sine curve whos 
origin would be to the right of the 
first by a distance amounting to #l 
electrical degrees. The anode-loaf 
voltage of No. 3 ignitron in tum 
would give rise to a curve starting 
120 electrical degrees to the right 
of the first; and so on. Of cours, 
in the event, that the anode circuits 
of the rectifier were incorrectl 
connected, the phase relationships 
of the several voltages would nol 
appear as described, but any 1 
error would become known imme 
diately. 

Practically an identical procedutt 
might be followed in the studies 0 
the auxiliary anode voltages an 
the ignitor electrode voltage 
About the only difference is tha 
these voltages could be selected 
more readily between their connec: 
tion points to ignitron electrode 
and the cathode bus. An option# 
procedure, yet one providing # 
necessary data on phase relation 
shirs of voltages associated will 
any given ignitron, is to apply sue 
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BY COMPARISON 


This is o B & W Junior Air Inductor 
in size comparison with the 7.5 
ampere-rated specials of the 
same general construc- 
tion and design. 


ALUM IN UW 
COPPeR 
tie 


or 
NIGHAE 


TUBING 


As SPECIALISTS in the 
Accurately Drawn Seamless 
Tubing field we are offer- 
ing quick deliveries of tub- 
ing to your exact require- 
ments. Cut, formed and 
finished to extremely close 
tolerances. Random or 
exact lengths. Sizes range 
from .010” O.D. to 12" 0. D. 


with any wall ‘thickness. 


Write, wire or phone 
at once regarding 


your tubing problems. 


gree 2s | 


PRECISION TUBE COMPANY 


3828 TERRACE STREET (ZONE 28) 
PHILADELPHIA, PA. 


SALES DEPARTMENT: 
215-05 27th AVENUE, BAYSIDE, L. 1, N.Y 


cessively its anode-load voltage, 
auxiliary anode-cathode voltage, 
and ignitor electrode-cathode vol- 
tage to the oscilloscope. From the 
relative positions of the three 
curves produced by these voltages 
on the oscilloscope screen one 1s 
enabled again to conclude whether 
or not the ignitron in question is 
being properly energized as a unit. 


HF WELDING 
(Continued from page 101) 


discharges through the primary 
cause large welding currents in the 
few turn secondary, is shown in 
Fig. 2. Here the small mercury dis- 
charge tube produces rectification, 
being triggered off by the voltage 
from a standard neon sign trans- 
former once each cycle. This recti- 
fied voltage charges the condenser 
which at a selected time discharges 
through the weld transformer. The 
latter. discharge is also brought 
about by an electrostatic field from 
a pulse of voltage from another 
“neon sign” transformer. Experi- 
ments with this set-up show that 
the weld current wave is so highly 
damped that not more than the 
second half of the first cycle is ef- 
fective. 

The new mercury tubes are rela- 
tively simple to construct, although 
much research was completed be- 
fore an arrangement was devised to 
carry large amounts of current in- 
definitely. 

According to Mr. Vang, the res- 
onant system can take care of 
standard welding jobs with consid- 
erably less equipment than with 
other systems, which permits a 
substantial reduction in the total 
capacitance needed. This is due to 
the greatly reduced flow time of the 
weld current. Suppose 20 mfd. 
charged to 5000 volts is discharged 
during the two halves of a single 
cycle of a highly damped 3000 cycle 
oscillation. Therefore, approxi- 
mately the watt-seconds delivered 
is 

20 x 10° x 50002 
% —_______. = 750 KVA 
.00033 
equivalent energy. 

Although there can be no direct 
comparison of efficiencies with 
other welding systems, except by 
direct measurements under equiva- 
lent conditions, it is found that 
many capacitor welding systems 
produce a discharge interval pos- 
sibly 10 times or more longer, so 
that an equivalent increase in ca- 
pacitance is required and conse- 
quently greater heating up of the 
welded parts. Commercial instal- 
lations have substantiated the va- 
lidity of this approach to the prob- 
lem of welding any classes of ma- 
terials to each other without de- 
stroying their metallurgical char- 
acteristics, and doing it with a 
minimum of energy storage ca- 
pacity. 
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ditions Permit! 


TUBES! RHEOSTATS! 


CAPACITORS! RESISTORS! 
RELAYS! TRANSFORMERS! 
TEST EQUIPMENT! 


Our 17 years of buying and selling ex- 
perience in the electronic field enable 
us to cut through the “fog” of shortages 
and restrictions. If you are engaged in 
war oe ‘Kon 

We'll help you with merchandise. . . tech- 
nical advice . . . recommendations. If we 
haven’t what you want in stock, we'll find 
it for you. Communicate immediately! 


Telephone BRyant 9-1946 


107 WEST4I ST. NEW YORK,NY. 
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TUNGAR 
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SELENIUM Z * 


: Need a Rectifier? 


Then you will want to know which type is best for your specific 


requirements—Copper Oxide, Selenium or Tungar. 

General Electric can give you an impartial answer because Gen- 
eral Electric manufactures all three. 

When next you need a rectifier you can get a valuable consulting 
service (no obligation, of course) through G-E Tungar and Metallic 
Rectifier Engineers. Address inquiries to Section A1137-24, Appli- 
ance and Merchandise Department, General Electric Company, 


Bridgeport, Connecticut. 


GENERAL @ ELECTRIC 
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Aaue You a Delicate 
CONTROL PROBLEM? 


SIGMA 
Sensitive Relays 


Motors « Fans + Heaters » Power 
Relays « Vacuum Tube Circuits - 
Keyers, etc. 


or Se ie a 


Current Overload » Current Under- 
load « Current Differentials » Current 
Polarity » Bridge Balance + Alternating 
Current Frequency « Pulsations up to 
200/sec. or more. 

Sound Level: Illumination Level « 
Temperature + Hydrolysis Level of 
Electrolyte * Time Delays + Voltage 
Variation * Current Variation, etc. 


Exceptional Precision in contro! of 
variables of almost any kind is often 
possible in well engineered systems. 


We solicit the privilege of assisting 
you in your own problems. 


Technical Bulletin 2 yy graphic 
methods for designing 
relay circuits. Send for 
@ copy today. 


5 eaipece c DEPARTMENT 


Sigpla Instruments, 1N¢. 


‘ert 1stiwe RELAYS 


22 FREEPORT ST.., 
228 


BOSTON 22, MASS. 


PLANNING BOARD 
(Continued from page 83) 


play havoc with communications 
unless radiation is properly con- 
trolled. 

“But, you may ask, where do we 
stand on allocation? Who is doing 
what, and is it possible that this or 
that may be done before we reach 
a solution of the broad problems 
involved in allocation? 

“The foregoing are difficult ques- 
tions to answer. Every man who 
operates a radio station or who de- 
sires to operate one, thinks first 
about his own interests. That, of 
course, is only natural. Govern- 
ment and industry engineers, how- 
ever, cannot and do not think in 
terms of any one activity at this 
particular stage of our planning 
work. Engineers’ time is at present 
occupied with respect to service 
needs, and before we can get the 
policy for a given service we must 
obtain more information with re- 
spect to equipment standards, 
channel widths, propagation, etc. 


Problems interrelated 


“Thus, it will be observed that be- 
fore engineers can think in terms 
of one service, say television, they 
must know what the frequency de- 
mands will be for other services 
and what technical improvements 
can be incorporated in the stand- 
ards affecting the operating of each 
service. Aviation, for example, 
might desire to use most of a given 
portion of the spectrum which, if 
authorized, would relegate some 
other useful and necessary services 
to other bands which are not tech- 
nically suited for their purpose. 
Engineers must, therefore, deter- 
mine the proper number of chan- 
nels required for each service, both 
domestic and foreign, and work out 
an allocation that will give the best 
facilities for postwar operation. 

“Those who are able to set forth 
the best technical arguments for a 
given amount of space in the spec- 
trum will probably meet with more 
success than those who sit back and 
wait for the government or some- 
one else to plan for them. We must 
not forget, however, that many ex- 
perts who have a real interest in 
this work are now in the Armed 
Forces and, therefore, progress is 
bound to be slower than in normal 
times. 

“While all of us will give our 
first attention to problems relat- 
ing to the winning of the war, 
there should still be available some 
time that can be devoted to prob- 
lems relating to civilian needs. The 
work must necessarily be accom- 
plished on a cooperative basis 
through the appointment of com- 
mittees and representatives of the 
government and of industry or- 
ganizations.” 


PRECISION PARTS. 


ACE “PINS” 
ONE ON THE AXIS 


Centerless ground to order. 


These highly accurate dowel-pins for 
delicate machines and’ instruments of 
war—another Ace contribution helping 
to cool-off enemy resistance. 

These vital little pieces of metal are 
typical of what Ace has been able to 
accomplish—the maintaining of an amaz- 
ingly high accuracy on a mass-production 
basis. These dowels in the illustration . .. 
some straight, some tapered . . . are all 
custom-made to exacting specifications. 
Ace equipment and Ace ability can turn 
these custom-made dowels out by the 
thousands, ranging in diameter from 
.020” up to 1”... . and in length from \’ 
to 8”. Tolerances can be held to within 
.0001” on straight pins and .00025” on 
tapered pins. 

Ace specializes in small parts ana 
assemblies which call for stamping, ma- 
chining, heat-treating, or grinding. If you 
are thinking in terms of present produc- 
tion, Ace does have capacity available 
from time to time. In your post-war 
plans, have an Ace up your sleeve—for 
fast, economical, accurate work. 


The machines and the technique 
to do the “impossible.”’ 


ACE MANUFACTURING CORPORATION 
for Precision Parts 


1239 E. ERIE AVE., PHILADELPHIA 24, PA. | 
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SAVE TIME, WEIGHT, METAL, 
MONEY AND LABOR WITH 


MEYERCORD 
DECALS 


Meyercord Decals are serving the war effort in a thousand 
different ways ...saving metal... money...weight... 
and man-power. Decal nameplates, instructions, inspec- 
tion data, serial numbers, dial faces, insignia, etc., are used 
on tanks, combat and merchant ships, planes and commun- 
ication equipment. .They’re durable; washable, and can 
be reproduced in any color, size or design: No screws, 
bolts or rivets required for application. No sharp edges. 
Meyercord Decals can be applied to flat convex or con- 
cave surfaces...for interior or exterior use...on metal, 
wood, fabric, rubber. ..even CRINKLED METAL! Special 
mar-proof Decals are resistant to temperature extremes, 
fumes, abrasion, vibration. Free designing and technical 
service. For complete information address Dept. 6211. 


THE MEYERCORD CO. 


World's Leading Decalcomania Manufacturer 


5323 West Lake Street * Chicago 44, Illinois 


2 ”" 
5 CAL ERS BP 


* 


THERMATITE TREATED 


THERMADOR 
TRANSFORMERS 


Thermador Transformers are 
Thermatite treated to with- 
stand extreme temperatures 
and humidity—arid or moist 
heat—dry or damp cold do 
not hamper their efficiency. 
Thermatite is the name of a 
process of accurate heat con- 
trolled vacuum impregnation 
developed and improved over 
a period of ten years. 


Thermador also manufactures built-in Electric 
Heaters. Electric Ranges, Electric Water Heaters. 
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INDUSTRIAL X-RAY 
(Continued from page 81) 


The pure tungsten filament is 
usually arranged in a cylinder or 
spiral with its vertical axis directed 
towards the anode. A funnel or 
hood surrounding the cathode and 
maintained at the same potential 
constitutes the “electron-gun” 
which directs the cathode rays at 
the target in a circular or rec- 
tangular beam. The target may 
consist of the surface of the copper 
anode, or a thin disk or plate of 
tungsten, iron or molybdenum em- 
bedded in the anode surface. 
X-radiation, produced as electrons 
strike the target, emanates in a 
nearly hemispherical pattern from 
the surface of the target. Thus 
only a slight variation from the 
perpendicular is required of the 
target to direct the X-radiation 
over a wide area, roughly at right 
angles to the path of the electron 
stream. 


Tungsten for targets 


Tungsten is the most popular 
material for targets, chiefly because 
of its high melting point. The 
X-ray tube has an efficiency in the 
production of radiation of only one 
per cent or less, the rest of the 
anode circuit power being dissi- 
pated as heat. Thus the chief 
problem is to secure target material 
to withstand the terrific bombard- 
ment by high velocity electrons. A 
number of anode cooling schemes 
are used employing circulating oil 
or air blasts and are designed with 
radiating fins on the outside end of 
the anode. 


The rotating anode tube enables 
greater concentration of the elec- 
tron beam while avoiding too high 
target temperature. The anode 
consists of a chamfered disk with a 
tungsten face around the periphery, 
as seen from the cathode end of the 
tube. The electron beam is focused 
on a fixed point on the rotating 
disk, which is driven by a rotor 
acting as an induction motor, re- 
volved by a rotating magnetic field 
produced by a field coil mounted 
around the outside of the tube. 
Thus, the heat dissipation from the 
target spot is spread over a consid- 
erably greater area of actual metal. 

Since X-rays cannot be focused, 
the size of the target spot should be 
a point source. (The radiograph or 
fluoroscope image is a shadow pic- 
ture.) However, the heat dissipa- 
tion limitation on the smallness of 
the target spot may be relieved 
slightly in fixed anode tubes by 
means of what is known as the 
line-focus principle. The shape of 
the electron beam is made rec- 
tangular by means of the focusing 
electrode. The rectangle is seen as 
a square on the angled surface of 
the target as viewed from the posi- 
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A\iv had it 
®Try Dalis with those 
priority requirements. 


You'll be surprised. 


Ample stocks provide 
prompt shipment on 
many items, partic- 
ularly resistors, con- 
densers, controls, 
wire, transformers, 
cable, headphones, 
relays, batteries, 
tubes, tools, etc. 


And if required items 
are not in stock, 
DALIS go-gets ‘em 
for you in shortest 
possible time. 


Try DALIS — a de- 
pendable source of 
supply since 1925 — 
and an indispensable 
source today in get- 
ting things in a hurry. 


®Write, wire 
or ‘phone.. 


H. L. DALIS, INc. 


\ Distributors of 
RADIO & ELECTRONIC SUPPLIES 
17 Union Square - New York, N.Y. 


Phones: Algonquin 4-8112-3-4-5-6-7 
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STILL 
MAKING 
GOOD 
AT 
SANBORN 
IKOMPANY 


ee 


| iven his first trial in 1935, this mighty midget im- 
Werediately won many laurels for himself and San- 
born Company by making possible the first of sev- 

| al types of vacuum-tube electrocardiographs which 
* Bimave been recognized by the medical profession as 
seeeaders in their field. 


his first successful coordination of electronic pos- 
fmsibilities and Sanborn engineering skill proved val- 


able groundwork for present day assignments of 


war communications instruments, where once again 


he amazing energy of this workman is bringing new 
distinction to Sanborn Company. 


~ SANBORN COMPANY 


Giving support to the wartime use of his unlimited 


imagination are fully-equipped machine shop, as- 
sembly facilities, and testing laboratories which had 
been already accustomed to working to strict re- 
quirements as a result of experience in meeting the 
necessarily exacting demands of the medical pro- 


fession. 


The electron tube has become the most valuable 
worker at Sanborn Company, not only for past and 
present accomplishments, but for the future of his 


versatile potentialities. 


Research, development, and production of 
electronic-mechanical instruments of pre- 


cision which include communications war 


devices and medical diagnostic equip- 


MAKERS OF ELECTRONIC INSTRUMENTS 
CAMBRIDGE 39, MASS. 


1 
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ment. Openings in production schedules 
are occasionally available for new elec- 
tronic problems. 
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--. INVITES YOU 
TO INVESTIGATE 


POWERSTAT 


Variable Voltage Transformers 


--. for problems involving an exacting con- 
trol of voltage. POWERSTATS combine the 
features of continuous, stepless and highly 
efficient control of AC voltage and power. 
Reliability, ruggedness, light weight, efficiency 
and modern design make them a standard on 
many types of combat equipment. 

The new Motor Driven POWERSTATS are 
ideally suited for automatic manufacturing 
processes, or incorporation into your product. 
Manually operated types are made into the 
same rigid specifications for use where re- 
mote control is unnecessary. 


SEND FOR BULLETINS 
149 IE — POWERSTATS 
163 IE — Voltage Regulators 


SUPERIOR ELECTRIC CO. 


94 LAUREL STREET e BRISTOL, CONN. 


Electronic equipment is only as good as its smallest part. NOW you can protect your 
insulated wires with Creative's improved phenolic grommet bushings. 


All corners on these grommets are chamfered to avoid wire fraying. This will protect 
your wires regardless of the angle at which they are inserted. In addition, the accurate 
production of these parts, as well as their matte finish, will make it possible for you 
to reduce assembly time. 
FOUR STANDARD SIZES. SAMPLE CARDS, 
SPECIFICATIONS AND DISCOUNT LIST ON REQUEST 


CREATIVE PLASTICS CORPORATION 
968 KENT AVENUE ® BROOKLYN 5, NEW YORK 


tion of the object being X-raj 
The effective size of the sour 
X-radiation is thus smaller # 
the actual target area being bo 
barded. 
Since practically all of f 
emitted electrons are attracted” 
the anode at the normal operatif 
voltages on the X-ray tube, f 
actual voltage used controls 
wavelength of the X-radiation. © 
Penetrating power in general 
a function of the wavelength. § 
called “soft” X-rays or Grenz ra v 
produced with anode potentig 
from 5 to 15,000 volts, are capak 
of penetrating only such mate 
as botanical specimens, paper, é 
Materials such as ceramics, th 
steel, beryllium bronze and othe 
common in manufacturing 4@ 
radiographed or fluoroscoped satij 
factorily with voltages from 50, 
to 200,000. Equipments operati 
on 200 to 600 kv are capable of pen 
etrating materials up to 6 in. t 
in a reasonably short time. & 
such units operate normally 
from 5 to 35 milliamperes ano 
current. Tubes using 1,000 to 10,0 
kv at two to three milliamper 
generate short-wave X-rays ing 
near the gamma ray region afi 
easily penetrate up to a foot? 
steel. Typical X-ray exposui 
range from a few seconds to fy 
or ten minutes or more. : 


X-ray applicat ns 


In general, X-rays are used # 
examine products for (1) prod 
control (2) process control. Prodith 
control may be important for eithet 
one of two reasons. First, to insur 
safe operation of vital parts whit 
will be highly stressed in a machin 
or vehicle. As an example, we h@ 
castings and welded tubing in 
pressure steam systems or strué 
turally critical aircraft engl 
parts, gun parts, or other forged @ 
cast members. Second, to sav 
time and tools which would othet 
wise be lost in complex machinili 
if the work were found to have iff 
ternal defects towards the end @ 
the machining process. Compl@ 
castings or moldings are an ¢% 
ample. In like manner, small parts 
which are to become part of 
larger unit may be examined. ~— 

Castings may contain such dé 
fects as blow-holes, gas pocket 
spongy metal, inclusions of sane 
and slag or other unwanted foreigt 
inclusions. X-ray radiography ane 
fluoroscopy have found wide applis 
cation in such delicate assembly 
procedures as the manufacture ¢ 
vacuum tubes, where spacing of thé 
various grids and other electrod of 
must be held to within close limits 

In the field of process controk 
proper application of X-ray ai 
immeasurably in the developmem 
of dies, patterns, molds, and 
actual product design for ease and 
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CHASSIS 
RACKS 


CABINETS 
PANELS 


Though manufactured by modern high-speed methods, 

Par-Metal products have a definite quality of 

craftsmanship — that “hand-made’ quality which is 
born of years of specialization. 


PAR-METAL corcranos 


32-62—49th STREET... LONG ISLAND CITY, N. Y. 
Export Dept. 100 Varick St. N.Y. C. 


PROOUCT'S 


BUTTON TYPE. FLAT OR STEPPED TYPE 
Sap eee ey ® 
~ SQUARE, OBLONG AND ROUND 
® 
CLOSEST TOLERANCES 


@ 
EXCELLENT FINISH 


MINIMUM LAPPING 


| GREAT SAVINGS IN MAN HOURS 
eo AND COSTS 


PROMPT DELIVERIES 
Send for full information © ee 


~ UNION, NEW JERSEY - 


: : 
FASS Sore: ‘ * 
See . 


fae 


reliability of manufacture. As , 
routine process control. spot check 
X-raying, or straight. péfcentage.§ 
of-output X-ray examination of the 
product, serves as a check on work. 
manship or foundry practices. The 
knowledge on the part of the 
operators that their work will he 
checked periodically has been founj 
in most cases to result in mor 
careful attention to quality. Othe 
uses for conventional X-ray oy 
fluoroscopy technic include many 
tasks of identification. The obvioys 
example would be the separation of 
a metal-reinforced plastic or other 
molded product from a batch made 
without the insert. 


The recently developed high 
speed X-ray should prove of ip. 
terest wherever it is desired t 
study internal behavior of member; 
or mechanisms under dynamic con- 
ditions. The one-millionth second 
X-ray operates by storage of 3 
charge of 100,000 to 300,000 volts 
The discharge through the tub 
may amount to several thousand 
amperes. 


X-ray diffraction 


The relatively new technic of 
X-ray diffraction is of invaluable 
aid in many fields. X-ray diffraction 
equipment generally uses a single- 
port beryllium-window tube with 
an iron, copper, or molybdenum 
target operated at potentials from 
5,000 or 50,000 volts and yielding 
“machromatic” radiation. A thin 
beam of X-radiation is diffracted 
by the object or material sample, 
and its diffraction-pattern recorded 
on film. The process has revealed 
much new information concerning 
the atomic structure of many ma- 
terials, the effects of machining 
and heat treating, and stress anal- 
ysis of parts which have failed 
under test, to mention but a very 
few applications. 

An application of X-ray diffrac-§: 
tion well known to the radio-elec- 
tronic industries is the method of 
orientating quartz crystals @ 
blanks with respect to their natural 
atomic planes or phases. 

In its simplest form, an X-faJ 
unit consists of a tube, a high 
voltage transformer, a filamenl 
transformer and the  necessal) 
controls. Such a unit would in 
volve self-rectification and would 
have limitations imposed by tht 
inverse breakdown voltage of thé 
tube at the anode-operating tem 
peratures permissible. Howevely 
for some applications self-rectifica 
tion is adequate. Due to the varia 
tion of anode voltage from zero 
maximum during each cycle, a wid! 
band of X-rays of low penetrating] 
power is produced along with tht 
desired high voltage component. 


In general, half-wave, full-9a 
bridge, or full-wave 3-phase ree 
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% Here’s how you—yes, YOU—can carry out a 
and B smashing “‘pincer movement” against the Axis. Swing 
inon one flank with increased production of war goods! 
ion Dtive in on the other with redoubled purchases of 
War Bonds through your Pay-Roll Savings Plan! 


sbi | -L0u’re an officer in both of these drives. Your per- 
tion sonal leadership is equally vital to both. But have you 
gle- B followed the progress of your Pay-Roll Savings Plan 
as closely as you have your production? 


rom Do you know about the new Treasury Department 
ling quotas for the current Pay-Roll Allotment Drive? 
sted § Quotas running about 50% above the former figures? You 
ple, f see, these new quotas are based on the fact that the 
‘ded @ armed forces need more money than ever to win the 
ning "2" while the average worker ‘has more money than 
ma-@ ever before to spend. Particularly so, on a family in- 
ning § come basis—since in so many families several members 
are working, now. 


very Remember, the bond charts of today are the sales 
curves of tomorrow! Not only will these War Bonds 
_B implement our victory —they’ll guard against inflation, 
d off and they'll furnish billions of dollars of purchasing 
$ Ot power to help American business re-establish itself in 
the markets of peace. 


So get this new family income plan working at once. 
Your local War Finance Committee will give you all 
the details of the new plan. Act today! 


i 


t 

\, P ‘ 

\y This advertisement prepared under the auspices of the War 
W Advertising Council and the U. S. Treasury Department. 
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KLET’S KEEP ON Backing the Attack! 


This Space is a Contribution to America’s All-Out War Effort by 


ELECTRONIC INDUSTRIES 
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fiers are used. Control of the kil 
voltage impressed across the tu} 


is through an autotransformer { 

£ ' e / the primary circuit of the hip} 

en voltage transformer. Control of th 
: . quantity of X-radiation is achieves 
j by means of varying the filamey 
: current. A voltmeter across the pri 
T mary of the high voltage trans; 
QU AR former may be calibrated in kilo 

By volts of secondary voltage. 

Since it is generally more con 
C R : Ss T A L Ss venient to make a visual inspection 
eliminating the need for developing 
: films, etc., the fluoroscopy methog 
for FREQUENCY CONTROL and is preferred when its limitations d 
not make radiography essentis 
The X-ray film or radiograph 
SPECI AL APPLIC ATIONS under normal conditions, can reves 
differences in density or thicknes 
e of the object being examined, of? 
per cent or less. Fluoroscopy js 
capable of a sensitivity of approxi- 


ACCURATE and DEPENDABLE mately 10 per cent. 


Clark, G. L., “Applied X-rays’’ (2nd Ed.) 
St. John, A., and Isenburger, H. R., ‘Industrial 
Rael Vv B.;-"& Rad hy’ 
. ullin, V. E., “Engineering Radiography” 
We are equipped to handle any type or Muncheryan, H. M., “Industrial Radiology 
and Related Phenomena” 


size order. May we quote you on your 


future requirements? Immediate delivery. FLIP-FLOP CIRCUITS 
(Continued from page 79) 
A greatly improved version of the 


R-9 CRYSTAL COMPANY, INC. single tube Bip-top is sows in 

ig.3. In this circuit a special type 
907-909 PENN AVENUE PITTSBURGH, PENNA. 6L7 tube is used in which the 
screen grids instead of being tied 
together are brought out to sepa- 
rate socket terminals. In this cir- 
cuit the initiating voltage is ap- 


s oa : 7 plied on grid 1 whereas the actual 
oO emeat | | flip-flop action takes place between 
- ae Aa we grids 2 and 3. This provides for a 


desirable separation between the 
input and the flip-flop action which 
is also made substantially inde- 
pendent of the output by grid 4 
which acts as a screen grid. It is 
interesting to note that in this cir- 
cuit the internal action of the tube 
as determined by the potential of 
the input flip-flop grid produces 4 
potential on the output flip-flop 
grid which is always in phase with 
the input grid. Therefore with re- 
spect to these two grids the mutual 
: conductance is negative. 
: a SAMPLE RECORDING A television application of this 
ee 1/3 ACTUAL SIZE circuit is illustrated in Fig. 4 which 
shows a sweep circuit for vertical 
deflection in cathode ray tubes. In 
this circuit a 60 cycle alternating 
voltage is impressed on the ng : 
the flip-flop tube which, as has 4al- 
DIRECT RECORDING OSCILLOGRAPH-——Records directly ready org sanbioune, produces a 
on strip chart. Frequency response linear from 0 - 75 CPS. square wave output voltage. In 


: ° P : order to produce the necessary 
Thermo-contax recording requires no ink or chemicals and sharp impulses on the grid of the 
produces no fumes or sparks. Rugged high impedance, bal- 6J7, this square wave is differen- 
anced, moving coil structure. Minimum arc error and high tiated by the R-C network which 
amplitude. couples the 6J7 to the flip-flop tube. 

i The discharge of the condenser C 
Bulletin upon request through the 6J7 produces a saw- 


tooth output voltage on this tube 

in the conventional eer. ps 

sawtooth voltage is peaked to 
RAHM. INSTRUMENTS, Inc. ino. ov Sere seter Rees toe acne 
deflection, by the resistor R. 
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12 WEST BROADWAY, NEW YORK 7, N. Y. 


RE TUNING NATURE'S EAR 


WE’ 
TO THE WAR EFFORT .-- 


the 

in 
ype This piece of South American 
the 
ied quartz crystal is remarkable for its 

Y 

a- ; ‘ . 
a piezo-electric properties. Ground so 
oi it responds to the proper frequency, 
ry it becomes a most important part 
= of electronic devices used by our 
“3 armed forces. 
t is This grinding is a very “touchy” 
clr- F ' ‘ 
ne operation. Our special equipment 
lo , 
2s and specially trained personnel are 
flop , ‘ : ; 
with doing a fine job, we believe. 
cal This is one of ‘Connecticut's’ con- 
ia tributions to the war effort. 
nich 
tical 
cll ~=6 CONNECTICUT TELEPHONE 
ting 
dof & ELECTRIC DIVISION 
; al- 
3 8 

In 
sary 

the 
nich MERIDEN, CONNECTICUT 
ube. 
er C 
AW: @ Our development engineers are glod to dis- 
tube cuss electrical and electronic product ideas 
a which might fit in with our postwar plans. 
etic Address Mr. W. R. Curtiss at the above address. 

A tem 
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Here’s a New, SPEEDIER Type of 
Industrial Emergency Service on 


Metis. Supplies 


HE demand is growing rapidly for Industrial Electronic 

Tubes. They are performing increasingly important 
functions in connection with power, heating, measurement 
and test, control, lighting and special research. And when 
war industries need new or replacement tubes, they’ve got 
to have them NOW. Vital Victory schedules simply can’t 
wait! That’s why we three cooperating distributors have 
established a NATIONAL Industrial Emergency Service 
geared to the teeming tempo of war. Tubes of every type 
and description . . . Phototube (electric eye), Cathode Ray, 
Rectifier, Generator, Amplifier, Detector . . . all are here 
ready for delivery the moment we know your needs. Spe- 
cial technical staffs, oversize stocks, new streamlined methods 
and organization have been coordinated to serve you with 
real speed. Whether you need one or a hundred different 
items of Radio and Electronic Supplies, order today from 
your nearest “Emergency” distributor! 


REFERENCE BOOK and BUYER'S GUIDE, FREE! 


Industrial users of radio and electronic tubes, parts and 
equipment will find this big, costly volume an indispensable 
technical and buying aid. It lists thousands of products by 
hundreds of manufacturers. Write for your copy on company 
stationery, please. 


WRITE OR PHONE YOUR NEAREST DISTRIBUTOR 


TERMINAL RADIO CORPORATION 


85 Cortlandt St. 
Telephone: WOrth 2-4416 NEW YORK 7 


WALKER-JIMIESON, INC. 


311 South West Ave. 
Sitenheiene Canal 2525 CHICAGO 12 


RADIO SPECIALTIES COMPANY 


20th & Fi Streets 
Telephone: Prospect 7271 LOS ANGELES 7 


Meets Every Need for 
the Newest Conditions 
in Automotive Control, 
Keying, Antenna 
Changeover, Aircraft 
Radio, Electronics. 


Yes, despite today’s 2lst century stuff in the fields ot 
Communications and Electronics (military secrets, most) 
this 10-year old relay provides the most up-to-date 
answer. In power and sensitivity nothing can top it. If 
there were, we would have found it through our con- 
stant product improvement program backed by 23 years’ 
manufacturing experience. The only thing our tech- 
nicians have advanced is a new base. The design and 
manufacture are still 100% right for your most exacting 
requirements. Ask for our bulletin.210. 


IKURMAN cr Ald 


30-30 NORTHERN Bivpb. LONG Istano City,N YL 


block diagram showing the wave 


With peace will come again 
those products of industry such as 
radio, television, airplanes, refrig- 
erators, washing machines, etc., 
which never really were luxuries 
so much as necessities . . . and 
to those who are thinking in 
terms of post-war, we are pre- 


QUARTZ CRYSTAL MOUNTINGS 


RELIABLE PERFORMANCE 
It Only One of the 
Many Reasons Why... 


VALPEY Coysdads 


Meet the Exact Specifications of Our Armed Forces 


pared to help build precision 
parts and accessories for such 
products required by the elec- 
tronics industry again, as well as 
help design and produce many 
complex new ones that are des- 
tined to emerge from this war— 


plan ahead with—VALPEY. 


QUARTZ CRYSTALS for All Frequency Control Applications 


TEMPERATURE CONTROL OVENS 


QUARTZ PRISMS, LENSES and Special Optical Pieces 


VALPEY CRYSTAL CORP. 


Successor to THE VALPEY CRYSTALS 
PLANT AND OFFICES 
Highland and Washington Sts., Box 321A, Holliston, Mass. 


form in various parts of this cir- 
cuit is given in Fig. 5. The abso- 
lute synchronism of the flip-flop 
action and the alternating control 
voltage insures perfect timing of 
the sweep thereby eliminating ir- 
regularities and moving of the pic- 
ture due to a possible imperfection 
in this direction. Although the 
properties of flip-flop circuits make 
them especially suitable for use in 
television camera and picture tube 
synchronizing and deflection cir- 
cuits, their characteristics indicate 
other possible applications. 


METALLURGICAL 


ANALYSIS 
(Continued from page 87) 

ability of a cathode ray oscillo- 
graph to delineate differences un- 
der many conditions so rapidly that 
the eye does not distinguish indi- 
vidual check points but sees only a 
birdseye view of the overall test. 
As indicated in the block diagram 
the same circuits that control the 
oscillogram also operate relays and 
mechanical traps that make actual 
separation as to groups, at the 
same time. 

From the above, it is seen that 
there can be no one set of operat- 
ing instructions or a single group 
of associated accessories that can 
be universally applied to any but 
a few of the thousand of items that 
can be checked with this equip- 
ment. For this reason the equip- 
ment is obtainable only on lease, 
with full engineering service to take 
care of the various problems that 
come about in setting up for each 
particular item. 


Control relay operation 


In the oscillograms resulting 
from this set-up, and as in Fig. 3, 
the variation of the vertical ordi- 
nates between the top and bottom 
edges is to be noted. This difference 
at several particular points along 
these edges gives the “answer” for 
any particular grouping of items as 
far as the control relays’ operation 
is concerned. 

To measure average case harden- 
ing depth, the steel part is inserted 
in a suitably fitting oscillator cir- 
cuit coil, which must be designed 
and built for particular piece being 
tested. The instrument is then 
checked with several standard sam- 
ples with known case hardening 
depths and variations noted for 
future use in setting up rejection- 
acceptance limits. All pieces hav- 
ing a case depth identical to the 
correct piece or the standard can | 
then be picked out. Besides this, 
the arrangement will evaluate pro- 
portionately the case depth of all 
other similar items as fast as they 
can be run through. The operation 
of the instrument is simple enough 
so that tests can be carried out by 
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Pasaaaaaada 


Decimal Equivalents. Accurate to 
four places. Signaled in three colors 
formaximum speed in locating deci- 
mal equivalent of fraction. Saves , 
time and avoids errors. Yours at 


no cost or obligation. Just send us 
do a real job where quality of construction, your name, title and address. 


ruggedness, durability and maximum heat- 
dissipating qualities are required. Suitable J 0 H N H A S S A L L y i N C ‘ 
for either d-c or a-c control in 4 sizes and 76 Specialists in Cold-Forging Since 1850 
ratings as high as 25 amps, 1.6 ohm and | 412 Oakland Street - Brooklyn 22, N.Y. 
30,000 ohms, .1 amp. Available in screw- 
driven fine adjustment types, and with metal 
cages, multiple sliders and other modifica- 
tions. Write for Bulletin 1620- EI. 


James G. Biddle Co. ; | Es A 


ELECTRICAL AND SCIENTIFIC INSTRUMENTS 


4211-13 ARCH STREET PHILADELPHIA, PA. Hassall 
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Whether for direct manual adjustment or for 
front-of-board control, Jagabi “Lubri-tact” 
Power Rheostats can be depended upon to 


HANOVIA 
Inspectolite 


Reveals surface faults in metal by ultra- 
violet fluorescence. 


Method is rapid, positive and inexpensive. 


Used in many war plants. 
Write for further information. 
G 


A COMPLETE LINE OF QUARTZ MERCURY ARC 
LAMPS AND TRANSPARENT FUSED QUARTZ. 


HANOVIA 
CHEMICAL & MANUFACTURING CO. 


Dept. El-4 Newark, N. J. 


“The Best is None Too Good” 
When Fabricating Glass Bonded Mica 


We can guarantee you finest quality of workmanship and speed in 
delivery because we are experts in fabricating parts from sheets and 
rods, in quantity. From long experience our men turn out only the 


finest kind of work . not just occasionally, but on every job. 


Seok 


Our raw materials and finished parts meet Army and Navy standards 
for electronic equipment. We specialize now in war work, following 
your instructions to the letter. Write or phone for complete information. 


COLONIAL KOLONITE COMPANY 


2212 West Armitage Avenue Chicago, Ill. 
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the average plant worker, without — 

technical or metallurgical skill. — 

For some tests a typical auxiliary © 
calibration standard uses precision 
tapered steel bars that have been 
uniformly case-hardened through- 
out their length, and then ground 
back again to cylinders. 

The instrument has already 
proved of value in many industrial 
plants, as for example in: 

1. Sorting SAE and NE steels ac- 
cording to chemical analyses. 

2. Sorting pieces of steel of the 
same analysis according to . 
heat treatment. 

. Sorting non-ferrous metals ac- 
cording to structure. 
. Separating case-hardened from ~ 
non-case-hardened pieces. 4 
. Separating decarburized pieces ~ 
from satisfactory pieces of steel. | 
. Sorting pieces of metal in which ~ 
the internal stresses are exces- = 
sively high, or from others in 


which internal stresses are nor- © 


mal. 


Some of these checks are being 
conducted in the illustrations. 

The test pickup coils, relays, and 
other features will usually vary 
from one installation to the next in 
keeping with individual require- 
ments of the test, the size of the 
item to be sorted and the test 
limits. 

This has necessitated that an 
electronic engineering and metal- 
lurgical consulting service be estab- 
lished, the Du Mont Materials Test 
Organization, to facilitate applica- 
tion, maintenance, alteration and 
assure operational satisfaction in 
all particulars so that the equip- 
ment for the present is available on 
a lease or rental basis only. 


LOOP ANTENNAS 
(Continued from page 85) 


the first time it is really possible to 
install a radio compass on the fast- 
est aircraft without detriment to its 
speed, maneuverability and the 
radius of operations. 

Fig. 1 shows relative dimensions 
of a streamlined housing for a typ- 
ical air cored loop. A corresponding 
iron cored loop to give similar char- 
acteristics would be approximately 
one-third smaller,! and its housing 
would be elongated for better 
streamlining. New designs use more 
compact housing in the form of 
streamlined dome which further 
reduces dimensions and drag. 

In their most general applica- 
tions the loops may be tunable 
(high impedance) or untuned (low 
impedance); frequency range may 
vary from 20 ke to 20 me so that 
the desired final shape requires dif- 
ferent considerations and cannot 
be simply prescribed. 

In loops of the tuned type, con- 
sideration of Q of the coil antenna 
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LECTRICITY 


or Any Job... Anywhere 


x ONAN GASOLINE DRIVEN ELECTRIC GENERATING | 
PLANTS provide electricity for many electronics jobs, 
general applications, and for emergency service. 


They’re doing war winning work furnishing vital power 
and light for scores of war tasks on all the fighting fronts. 


Ratings from 350 to 35 000 watts. 50 to 800 cycles, 110 to 
660 volts, A.C.—6 to 4000 volts, D.C. Also A.C.-D.C. 
types. 
Your inquiry regarding 
present or post-war needs 
for ONAN Electric Gener- 
ating Plants will receive 
prompt attention. 


Awarded to 
each of the 
four Onan manu- 
facturing plants 


D. W. ONAN & SONS 
1896 Royalston Ave. 


Minneapolis, Minn. 


ELECTRON TUBE MACHINERY 


of every type, — standard, and special design 


F Fa; 


eae 
ENGINEERING COMPANY 


Specialists in EQUIPMENT and METHODS for the 
Manufacture of Radio Tubes, Cathode Ray Tubes, 
Fluorescent Lamps, Incandescent Lamps, Neon Tubes, 
Photo Cells, X-Ray Tubes and other glass or electronic 
products, on production or laboratory basis. 


1307-1309 Seventh St., North Bergen, N. J. 


Electronic devices used on ships, shore stations, as well as 
for domestic applications, can be operated from a D.C. power 
supply, by using reliable JANETTE converters. Five styles are 
available, built for 6 to 230 volts D.C. input to 110 and 220 
volts, 1 phase, 60 cycles A.C. output. Ask for Bulletin No. 13-25. 


We also build dynamofors. 


556~558 'W Monroe St. Chicago, Ill. 


CRYSTALS BY 


BP © WY 28 IR 


Thousands of vital transmitting installations rely on the ac- 
curacy and dependability of Hipower Precision Crystal units. 
With recently enlarged facilities, Hipower is maintaining 
greatly Increased production for all important services. 
When essential demand begins to return to normal, 
Hipower will be glad to help with your crystal needs. 


HIPOWER CRYSTAL COMPANY 
Sales Division — 205 W. Wacker Drive, Chicago 
Factory — 2035 Charleston St., Chicago, IIlinois 
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er IS AN 
“ELEMENT OF SUPERIORITY” 


It is a heating element of enduring construction that 
lasts under the trying conditions of industrial usage. 


TEMPERATURE REGULATING STAND 


A thermostatically controlled stand for regu- 
lating the temperature of an electric sol- 
dering iron when at rest. The thermo- 
stat is adjustable for various heats. 


Write for Catalog Sheets 
American Electrical Heater Co. 


DETROIT 2, MICHIGAN 
8-43 103 
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POWDERED IRON CORES 


FERROCART can supply “MICROPERM” powdered iron magnetic cores for use at all 


radio and ultra high frequencies. These cores are designed for use in R.F. and I.F. coils 
and many other purposes. 


FERROCART powdered: iron magnetic cores are now being manufactured for audio 
filters and chokes. These molded cores are lighter than laminated types, completely 
eliminate the handling of laminations and have high permeability. 


Let our extensive experience assist in the solution of all your Powder-Metallurgy problems. 


tee FERRO )C AR eemcatall 


FERROCART CORPORATION OF AMERICA 
Plant and Laboratory HASTINGS-ON-HUDSON, NEW YORK 


CHICAGO: 149 W. Ohio St., George H. Timmings. SAN FRANCISCO: 1355 Market St., W. C. Hitt. 
LOS ANGELES: 1341 S. Hope St., W. C Hitt. INDIANAPOLIS: 108 E. 9th St., Queisser Bros. 
JENKINTOWN, PA.: P. 0. Box 246, D. M. Hilliard. MONTREAL: 995 St. James St., West, W. T. Hawes 


* INTERMEDIATE AMPLIFIER 


HIP 


Available with 


Various Electrical Characteristics 


I-F AMPLIFICATION - AUDIO AMPLIFICATION 


, HAR Kato laboratories Ine. 


443 CONCORD AVENUE - CAMBRIDGE - MASS. 
242 


is just as important as the perme 
bility of the iron core since th 
pickup factor is proportional to 4 
and herr increase of both being de. 
sirable. The loop antenna ma 
then take the shape of Fig. 2,? with 
Q of the order of 500 to 600 easily 
attainable on commercial fre. 
quencies plus an increase of effec. 
tive height due to permeability. 
Such loop antennas with a core of 
about 6 in. diameter approach the 
performance of a similar air cor 
job of 12 in. diameter in the fre- 
quency band 200-400 ke. It is of 
course a problem to maintain high 
Q in service conditions, but the 
work done by United Air Lines and 
American Air Lines indicates that 
proper sealing of the antenna can 
be accomplished. 


High @ lines 


From the standpoint of pickup,§ \m 
tuned loops have a decided advan- 
tage over low impedance loops, par- 
ticularly for signal-to-noise ratio 
and therefore should be used in 
cases where frequency range is rea- 
sonably small and can be covered 
with one loop. The present prac- 
tice, however, involves much 
greater frequency spectrum of op- 
eration so that it becomes neces- 
sary to use a low impedance loop 
which is fed through a low impe- 
dance to a set of step-up trans- 
formers each designed for a limited 
range. In these designs the trans- 
mission line and the _ coupling 
transformers should be of highest 
Q obtainable while the coupling be- 
tween the loop and the tuned cir- 
cuit should approach unity in order 
to get high efficiency and directiv- 
ity. 

The. antenna coil itself should be 
of as large a number of turns as 
permissible for a given inductance 
defined by the highest operating 
frequency of the loop and by the 
capacity introduced by the line. A 
distinctive advantage of a small 
iron core loop with spaced sections 
is its low distributed capacity 
which permits the use of higher 
inductance with a larger number 
of turns. An elongated design such 
as shown in Fig. 3 permits high 
utilization of iron (effective perme- 
ability) and because of the spacing 
of turns their number may be in- 
creased. This represents one typ- 
ical shape used for the antenna of 
low impedance type. An example 
of this design is known to be used 
by the German Luftwaffe. The core 
averages 3 in. in diameter and is 12 
in. long and it is said to compare 
favorably with a 12 in. air coil an- 
tenna. The loop is installed in 4 
blister located in the fuselage of an 
aircraft. Unfortunately, maximum 
effective permeability is not util- 
ized, because the windings are con- 
siderably spaced from the core t# 
reduce iron losses. The type of 
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TUBE 


SEALING MACHINE 


cangg| When production is so vital 
and important—let EISLER 
equipment help you speed up 
your essential orders. 
nes@| Our engineers are available 
to study and make recom- 
CUP, | mendations for your particular 
problems. 

Our 25 years of experience 
is your best guarantee. 


x wnrre TORAH! 
Chas. Eisler’s new 394 page most 
complete catalog for general glass 
working and electronic equipment. 
CHAS. EISLER 
EISLER ENGINEERING CO. 


778-SO. 13th ST. Near AVON AVE. NEWARK,3 N. J. 


DIAL LIGHT CO. OF AMERICA. Inc. 


90 WEST STREET « NEW YORK 6, N. Y. 


Fabricated parts for electronic 
tube and condenser manufac- 
turers—including discs, bridges, 
supports, stampings in any 
shape or form, condenser films, 
etc. We are serving hundreds of 
q | leading companies since 1917. 
atsenseiiem Special attention has been paid 
USE to radio tube and component 
manufacturers since the early 

days of the radio industry. 

Our complete manufacturing facilities, ex- 
perience and the quick understanding of our cus- 
tomers’ problems, blend to make our service 
invaluable to an increasing number of new clients. 


May we quote on your requirements or 
discuss your mica problems with you? 


FORD RADIO & MICA CORPORATION 


Joseph J. Long, President 


538 63RD STREET, BROOKLYN, N. Y. 
Established 1917 P Telephone: Windsor 9-8300 
FRE: oye DERTR CARIBE <TR ORY SRI 
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SOLDERING IRONS 
are widely used in industrial plants throughout 
the country. They are designed to withstand the 
— of continuous service required ef factery 
cols. 


SPOT SOLDERING MACHINE 
designed for treadle operation for ad- 
coneia's fants tres for beaded” 

s 

pcr — ™ SOLDERING IRON 

TEMPERATURE CONTROLS 
prevent overheating of soldering 
irons between soldering opera- 
tions. trons do not deteriorate 
when being used. The idle peried 
causes oxidation and shortens life. 


SOLDER POTS 
ruggedly constructed pots of 
various sizes designed for 
continuous operation and se 
constructed that they are 
easily and quickly serviced, 
should elements have to be 
replaced. 

Write fer Cataleg 


ELECTRIC SOLDERING IRON CO., INC. 


2111 WEST ELM STREET, DEEP RIVER, CONN. 


blister used in the German design 
calls for a special construction of 
the fuselage of the plane. 

United States technic favors the! 
employment of a teardrop casing or 
equivalent construction installed 
outside the ship in which long loops 
cannot be used. In the housing 
such as shown on Fig. 1 a compro- 
mise between maximum parameters 
and err Will usually produce an op. 
timum design in which the length 
of the loop approaches its diameter 
in order to get a minimum drag 
with low weight of.iron. This extra 
weight is fully compensated for by, 
savings in other materials. S| 

Thus one can see that in the deg 
sign of iron core loops different ap. 
plications demand a large variety 
of construction. It also calls for @ 
proper choice of magnetic mate 
which depends on the frequency of 
Precision made, utilizing automatic, operation and highest permissible 
tough little DX Male can take the hard bility. a 
mine pe Ayo or 120° F. es pro- With the advancement of irom 
“ “4 . P om fea’ _ mp for powders, the useful range at which 
mapa Dole ar taividual eryapet-erdere. iron cored loops can be employed. 

BUY AN EXTRA BOND, TODAY! extends from 20 kc to 20 mc, beyond 
which frequency the loop applica- 
tions are not practical because of 
“night effect.” 


DX BR DAS TAL co. i Antenna shape factors § 


GENERAL OFFICES: 1841 W. CARROLL AVE., CHICAGO, ILL., U.S.A. i Referring back to the formula of 

nas effective height, we note the de- 
nominator contains \ which means 
that the loop is more effective at 
high frequencies of a band and its 
performance drops towards low fre- 
quencies. Very fortunately the 
iron improves Q at lower fre- 
quencies, thus providing a useful 
compensation in the pickup factor 
of the loop. 

In most cases when elongated 
iron core (L/D>1) is employed the 
centralization or condensation of 
magnetic fields due to iron is such 
that the loop exhibits inherently 
high directivity without any extra 
shielding. Attenuation of signal of 
the order of 20 to 30 db is easily 
obtainable at null position without 
additional shielding which is partly 
due to the fact that the core also 
acts as a ground around which the 
coil is wound. With simple shield- 
ing, directivity can be brought 
down to 60 db without impairing 
its sensitivity. It is interesting 0 
note that the polar diagram of 


Avmerica’s speediest and most maneuverable fighter war- 
plane, the new Grumman “Hellcat,” carries Astatic Co-axial Cable Connectors ‘ sensitivity of the loop becomes 


on every aerial adventure as part of its radio equipment. The success of each somewhat distorted, i.e., the maxima 
mission ... the safety of each pilot... Sagaats largely upon eee operating is somewhat reduced and the slopes 
efficiency. Astatic Radio Cable Connectors are “made to take it,’’ insuring the t ds inim b e more 
fullest measure of dependability under the most trying conditions. Designed owar minima ogre ” ome 
and manufactured to meet exacting government standards, Astatic Connectors acute. Fig. 4 shows an “ideal” po 
are extensively used and highly praised by leading manufacturers of wartime lar diagram, and departures from 
radio equipment. Increased manufacturing facilities insure prompt shipments. it due to air and iron cored loops. 


~ The term “directivity of a loop” 

“painsmnath someamriiin’: has not yet been standardized and 

hachdeteanasind the writer takes this opportunity 

to suggest a convenient method 

THE ASTATIC CORPORATION define the directivity of a oop: 
In a boo equipped wi 

YOUNGSTOWN, OHIO standard transmission line the loop 
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LET LESS METAL 


MAKE MORE MONEY 


It's expensive to hold a mechanism in place 
with unnecessarily big shoulders or collars,— 
or to temporize with small cotter pins, etc. 
Let us show you how spring steel retaining 
rings can do a thoroughly efficient job for you. 

More and more retaining rings are being 
used in these days of necessary economy. 
Every ounce of metal and every cent of cost 
is more important today than ever before. 

It is needless waste in most instances to 
turn your shoulders by cutting down larger 
shafts, when you can groove a smaller shaft 
and apply a spring steel retaining ring. 
You'll get excellent results at unbelievable 
savings. 

Every shoulder on your machines or on 
your metal products should be examined to 
see whether or not smart engineering could 
take advantage of these modern artificial 
shoulders on shafts or in housings. 

Write today for our descriptive folder on 
Retaining Rings. 


THE NATIONAL LOCK WASHER COMPANY 


Newark, N.J., Milwaukee, Wisc., U.S.A. 


Retaining Rings 
save money 
and metal 


Type XRC 
{round closed) 
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To Meet Your 
Specifications 


PERFORMANCE is the real measure of success in 
winning the war, just as it will be in the post-war 
world. New and better ideas—production economies 
—speed—all depend upon inherent skill and high 
precision . . . For many years our flexible organi- 
zation has taken pride in doing a good job for pur- 
chasers of small motors. And we can help in creating 
and designing, when such service is needed. Please 
make a note of Alliance and get in touch with us. 


ALLIANCE DYNAMOTORS 


Built with greatest precision and 
“know how” for low ripple—bigh 
ef ficiency—low drain and a mini- 
mum of commutation transients. 
High production retains to the 
highest degree all the 
“criticals” which are 
so important in air- 
borne power sources. 


ALLIANCE D.C. MOTORS “™ 


Incorporate precision tolerances 
throughout. Light weight—high 
efficiency — compactness — con- 
tinuous duty. An achievement in 
small size for continuous duty 
and in power - to - weight ratio. 
Careful attention has been given 
to distribution of losses as well 
as their reduction to a minimum, 


Remember Alliance! 
—YOUR ALLY IN WAR AS IN PEACE 


NCE 


MANUFACTURING CO. 


RALLELIAN GS 


when you need it | 


@ In Engineering and Production problems 
you've often felt the pinch, and needed the 
extra hand to help. This occurs whether 
you are large or small. Our customers can, 
speak for cooperation given them at these 
times, as well as in normal times. 


@ OUR YEARS OF OPERATION assure you 
of the experience and ability to help you 
hoe those rows which are tough. The 
ability to see and appreciate your prob- 
lem and improvise to give you the re- 
sults wanted —even sometimes better — 
are the things which we offer. 


“SW INDUCTOR Coven, 


1056 N. WOOD ST., CHICAGO 22; ILL. 


- nal (microvolts per meter) is meas- 


Make Plans Now... 
for the coming PLASTIC ERA 


Consult R OGAN 


Here at Rogan, seasoned engineers are ready and 
willing to assist you in determining your post-war 
Plastic requirements. 

Whether your peacetime products are to include 
electronic equipment, electrical appliances, stoves 
or what have you, the Rogan Organization will 
gladly provide cost-free advice on all phases of 
plastic production. 


Send us Your Specifications Today! 


ROGAN BROTHERS 


Compression Molders and Branders of Plastics 


2007 So. Michigan Avenue CHICAGO, ILLINOIS 
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is placed in the position of its max. 
imum sensitivity and the input sig- 


ured to supply a standard output in 
a receiver. The loop is then turned 
to its zero position and the input 
signal is increased until the same 
output is reached. The ratio of two 
signals represents the value of di- 
rectivity. This ratio depends on 
frequency, shape and the adequacy 
of shielding of loops, and may vary 
from 20 to 70 db. 


1$tewart-Warner Corporation, Chicago, IIlinois, 
2(U. S. Patent No. 2,266,262.) 


Aluminum Forming Films 


To assist the training of govern- 
ment and war-industry metal work- 
ers, five new 16 mm. sound films 
produced by Wilding Picture Pro- 
ductions, Inc., for the Aluminum 
Co. of America, were the subject of 
a preview showing in New York, 
October 13th. 

The titles are (1) General Sheet 
Metal Practice, (2) Blanking and 
Piercing, (3) Drawing, Stretching 
and Stamping, (4) Tube and Shape 
Bending, (5) Spinning. Each film 
runs approximately twenty minutes. 
Well planned, carefully photo- 
graphed and recorded, the five films 
should be invaluable in speeding 
the training of sheet metal opera- 
tors. Prints are available on re- 
quest from the Aluminum Com- 
pany at Pittsburgh, Pa. 
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Army-Navy “E’? Awards 


Brown Instrument Div., Minneap- 
olis-Honeywell Regulator Co, 
Wayne & Roberts Aves., Phila- 
delphia, Pa. 


Stromberg-Carlson Co., Rochester, 
N. Y. (added star). 


The Thomas & Betts Co., Inc, 
Elizabeth, 1, N. Y. (added star). 


National Union Radio Corp., 15 
Washington St., Newark, N. J. 


Chicago Telephone Supply Co, 
Elkhart, Ind. 


RCA Victor Div., Radio Corp. of 
America, Camden, N. J. (third 
star added). 


Hazeltine Electronics Corp., Little 
Neck, N. Y. 


Sprague Specialties Co., North 
Adams, Mass. (added star). 


Solar Mfg. Co., 285 Madison Ave., 
New York, N. Y. (plants in Bay- 
onne & West New York, N. J. 
—star added). 


Scientific. Radio Products Co, 
Council Bluffs, Iowa. 


The Rola Co., Inc., 2530 Superior 
Ave., Cleveland, Ohio. 


@ Few members of American in- 
dustry have, as yet, taken advan- 
tage of the vast fund of research 
represented by over 40,000 foreign 
patents and patent applications 
which are vested in the Alien Prop- 
erty Custodian under the Presi- 
dent’s war power. The 26,000 pat- 
ents formerly owned by enemy na- 
tionals, with about 10,000 patents 
of citizens of enemy - occupied 
countries, and 4,000 patent applica- 
tions which have been made avail- 
able to industry without royalties 
are displayed in the Library of 
seized patents at 120 Broadway, 
New York City, and in Chicago. 
While in quality American indus- 
trial research is inferior to none, 
in quantity it can be greatly ex- 
panded. American manufacturers 
and engineers may find in these 
patents the solutions to many of 
the problems that beset them to- 
day. The permanent value of this 
collection will depend on American 
industry setting these inventions to 
work. 

The government has established 
a comprehensive licensing policy. 
Where exclusive licenses are not al- 
ready granted to American indus- 
try, non-exclusive and non-assign- 


ENEMY PATENTS MADE AVAILABLE 


by ARMAND EISLER 


able licenses can be obtained by any 
reputable American firm or indi- 
vidual for the life of the patent. 
The licenses will be royalty-free 
until the expiration of enemy- 
owned patents. 

According to the Custodian’s 
statement of January, 1943, in the 
case of patents and patent appli- 
cations vested from citizens of 
enemy-occupied countries’ licenses 
will be royalty-free for the dura- 
tion of the war and six months 
thereafter. At the end of this 
emergency period, reasonable roy- 
alties will be required, the amount 
of such royalties being determined 
either now or left for subsequent 
adjustment. 


Policy regarding use 


The policy with respect to enemy 
patents and applications would be 
to allow an existing American ex- 
clusive licensee to retain his sole 
right to exploitation of the patent, 
unless the issuance of other li- 
censes is agreed upon with the 
present licensee or is determined 
to be necessary to the war effort. 

When an American holds an ex- 
clusive license under a vested pat- 
ent or patent application formerly 


owned by a national of an enemy- 
occupied country, the license and 
existing royalty arrangement usu- 
ally will be allowed to stand and 
the royalties will be collected by 
the Alien Property Custodian’s of- 


fice. If for any reason a patent 
has been vested in error, and is re- 
turned to its former owner, so far 
as is possible this office will see 
to it that any licenses which have 
been issued will remain in force 
and that the licensee will be pro- 
tected against claims. 


The largest group of vested pat- 
ents falls within the classification 
of “radiant energy” with 2,048 pat- 
ents or patent applications. These 
represent the newest foreign devel- 
opments in electronics, cathode- 
ray tubes, radio direction-finding 
means, systems for object detec- 
tion and remote control, infrared 
rays, short waves, X-rays, etc. Fun- 
damentally, these developments 
may be parallel to our industrial 
progress in this field; however, dif- 
ferent research technic may have 
furnished improvements. 


The patent applications reveal 
the newest processes and discov- 
eries. If this material brings about 
developments, American industry 
could strike ‘back with the same 
weapons with which the enemies 
tried to keep control over the field 
of electronics. A survey of these 


RADIO 


AND 


ELECTRONIC 


DEVICES” 


a> Mt, e 


‘ 
fe 
: 


BURSTEIN-APPLEBEE CO. 


1012-1014 McGee St. 


Kansas City, Missouri 


trical fields. 


WANTED — Electronics specialist, preferably a re- 
cent graduate, with a knowledge of fundamental 
circuit theory and practical experience in electronics 
for development of control devices and servicing of 
electronics equipment. Permanent position for quali- 
fied person. Those employed in essential industry 
and using their highest skill should not apply. Cer- 
tificate of availability, through U. S. Employment 
Office, must be furnished before final employment. 


Personnel Department 
Hercules Powder Company 
Wilmington, Delaware 


DH 
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HE cathode-ray tube has be- 
come the most valuable and 
universally used device for re- 
search, engineering and main-— -: 
tenance in the radio and elec- 
It is difficult to 
find a laboratory where research 
is carried on in the radio, elec- 
trical and allied fields where the 
cathode-ray tube as a part of 
the cathode-ray oscillograph does 
not receive daily use. 


This book presents a complete 
explanation of the various types 
of cathode-ray tubes and what 
role each element within the de- 
vice plays in making visible the 
voltages and currents st. 
tered in various kinds of tests. 


More than half the book is 
devoted to the practical appli- 
cations of the cathode-ray tube 
oscillograph. Oscillograms, made 
in the Laboratory maintained by 
the author, have been used to 
illustrate this section of the 


THE CATHODE-RAY 


ORK 


book, so that the reader may 
know just what image he should 
see under any given circum- 


This volume is not an engi- 
neering text. There is, however, 
contained in the volume a com- 
plete and elaborate explanation 
of the theory of the tube. It is 
this information plus the prac- 
tical applications, which make 
this book so valuable. 


Send for catalog of complete list of Rider books 


JOHN F. RIDER Publisher, Inc. 


404 FOURTH AVE., NEW YORK CIT 
E x sion: Rocke-Internationa! Elec ork 


a) / 4 | ADI A 
New York City « it ARLAB 
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PRECISION 


@ Total impregnation 

@ Precision-Machined 

@ Stone-Lapped Contacts 

@ Single Full-Reamed Bearing 
@ Ground Shafts 

@ Quiet Operation Assured 


Cinema Engineering Co. 


1508 West Verdugo Ave., Burbank, Calif. 


Airco Rare Gas 
of active gases. 
uniformly and 
available in | 
containers. 
The individ 
many standard 
able both for 
perimental us 
can be supplie 


e pure and free 
res are blended 
ately. They are 
glass or pyrex 


ases as well as 
tures are avail- 
uction and ex- 
becial mixtures 
meet any need. 


HELIUM. 
XENON © 


AIR REDUCTION 


General Office: 60 E. 42nd ST., NEW YORK, N. Y. 
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seized electronic inventions shows 


the following typical examples 
which might stimulate a more 
thorough study of the patents 
themselves. 


Fluorescent screens 


This patent application, 242,441, 
published May 25, 1943 (Germany), 
points at the drawbacks of the 
prior art and provides fluorescent 
screens with filters preventing cer- 
tain portions of daylight spectrum 
or of similar artificial illumination 
from reaching the fluorescent layer 
of the screens. It is necessary to 
provide a separate filter for each 
fluorescent material and to carry 
out experiments in order to deter- 
mine the most advantageous type 
of filter. The object of the inven- 
tion is the provision of a filter of 
a type that may be used for fluor- 
escent screens having different 
fluorescent materials. The filter of 
the invention consists of an or- 
ganic substance into which is em- 
bedded an absorbent for ultravio- 
let light. The filter may be very 
thin and have a thickness of about 
0.1 mm. It is advisable to use 
substances which, even when used 
in small amounts, absorb ultravio- 
let rays, particularly the long wave 
part of the ultraviolet ray spec- 
trum; for example, it is possible to 
use beta-umbelliferrone acetic acid 
which has the faculty of absorbing 
ultraviolet rays of light. This acid 
serves as adequate protecting 
means for preventing the detri- 
mental components of daylight 
from reaching a fluorescent layer 
containing, for instance, zinc sul- 
phide. 


Filter components 


In general, the screen consists of 
a base (1) of cardboard, rubber, 
wood, artificial resins or any other 
suitable substance, carrying a layer 
(2) of a fluorescent material and a 
binding ingredient (with the addi- 
tion of a softening agent in cer- 
tain instances). The fluorescent 
material may consist of zinc sul- 
phide or the like. The fluorescent 
layer is covered by a filter (3) 
which has the faculty of absorbing 
the major portion of ultraviolet 
rays, such as a thin coating of 
acetyl cellulose. The skin may con- 
tain 0.5 mg of beta umbelliferrone 
acetic acid. 


Cathode ray tube 


This patent, U.S. patent 2,291,406, 
issued July 28, 1942 (Germany), re- 
lates to cathode ray tubes particu- 
larly for television and oscillograph 
purposes that use high anode po- 
tentials so that the production of 
X-rays must be taken into consid- 
eration. The tube is provided with 
an inner coating consisting of a 
material having a dark (preferably 
black) non-reflecting surface, im- 
pervious to the X-rays. The coat- 
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— By Robert I. Sarbacher 
and William A. Edson 


@ If you are an engi- 
neer in any branch of 
communications work— 
in a radio plant pro- 
ducing UHF war ap- 
paratus, in a radio or 
electronics research 
laboratory, HYPER AND ULTRA-HIGH 
FREQUENCY ENGINEERING will give 
you the basic theory and its present-day 
application to radio, electronics, ultra- 
high frequencies, and micrcwaves. 


Specifically, the wide range of topics in 
“Sarbacher and Edson” includes an in- 
troduction to mathematical and physical 
concepts necessary for a comprehensive 
understanding of microwave and _ ultra- 
short wave transmission. Elementary elec- 
tromagnetic field theory, both static and 
dynamic, is reviewed. The derivation and 
application of field equations is fully ex- 
plained. 


Performance of transmission lines of 
both conventional and hollow form is dis- 
cussed in terms of circuit and field theory. 
Operation of the more important forms of 
hyper-frequency generators is covered. In 
fact, all phases of hyper-frequency engi- 
neering—including generation, transmis- 
sion and radiation of these quasi-optical 
waves—are discussed, as critics phrase it, 
for the first time in adequate detail. 

“Sarbacher and Edson” brings you those 
unchanging fundamentals essential to an 
understanding of new communications de- 
velopments together with the latest UHF 
engineering data permitted to be released 
at this time. Send for your copy today. 
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ing might consist of salt or oxides 
of heavy metals, such as lead sul- 
phide (PbS), bismuth - sulphide 
(BisS3) or bismuth dioxide (Bi,O2), 
made up as a mixture containing a 
binder with adhesive properties, the 
X-ray absorbing material and a 
blackening agent such as finely di- 
vided carbon. 


ts : 


Fig. 2—C-R tube shielded 
against X-ray emanations 


The illustration, Fig. 2, shows a 
cross-section of this cathode ray 
tube (1) containing an electron 
gun (2) and a luminescent screen 
(3). The inner wall of the tube is 
covered with the absorbent coating 
(4). The end of the tube (5) is left 
free of the coating material, be- 
cause the light produced by the 
screen (3) must pass through the 
wall of the tube. This window (5) 
is therefore made preferably of 
lead-glass of sufficient thickness to 
avoid the passage of X-rays. Also, 
the part of the tube wall near the 
electron gun is free from coating, 
because this part is shielded by the 
anode. 


Luminescent material 


Another application referring to 
luminescent material was published 
on May 25, 1943, in the Application 
Ser. No. 372886 (Holland). Upon 
examination of the well-known 
luminescent mixture containing 
zinc-beryllium-silicates, the inven- 
tors found the unknown and sur- 
prising fact that with these sili- 
cates the active part responsible 
for the luminescence and its color, 
is a silicate of the composition 
MeoSiO, (i.e., the orthosilicates of 
zinc, beryllium and manganese) 
which can be dissolved in acids. 
Whatever is left thereafter in the 
form Of oxides and silicates does 
not affect the color, but only de- 
creases the luminescence. More- 
over, these admixtures may have a 
detrimental effect. 

The best ratio contains 17 er. 
mol. of beryllium silicate and about 
25 gr. mol. of manganese silicate 
to 100 gr. mol. of zinc silicate. The 
Silicate of the formula MeoSiO, 
does not contain more than 17 gr. 
mol. and not less than 5 gr. of 
beryllium silicate and not more 
than 20 and not less than 0.1 
er. mol. of manganese silicate 
(MnoSiO,) to 100 gr. mol. of zinc 
silicate. The oxides of zinc, beryl- 
lium, manganese and silicon in the 
nure state are mixed together in a 
ratio of 100 gr. mol., 11 gr. mol. and 
56 gr. mol., respectively. The re- 
sulting admixture is treated from 
24 to 48 hours in a ball mill and 
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heated at a temperature of 200 deg. 
C. or higher and then quenched. 
The product obtained can be ad- 
vantageously used for fluorescent 
screens of cathode ray tubes and 
in gas or vapor filled lamps. 


Glide path producing 


Several methods of producing a 
slip-way or glide-path for landing 
airplanes are known, wherein radio 
transmitters emit a club-shaped 
bundle of rays at an angle to the 
earth’s surface. In order to over- 
come the disadvantage of touching 
close to ground with too high a 
speed, attempts have been made to 
produce a glide path at an acute 
angle with the earth’s surface. 
However, a slip-way radiation plane 
forming such an acute angle with 
ground requires two antenna fields 
having such different directivity 
characteristics that they intersect 
each other at a relatively acute 
angle. This requires very extended 
dimensions of the antenna system. 


Fig. 3—Glide path antenna 


The invention shown in Fig. 3 is 
a very simple antenna system, mak- 
ing use of the known effect occur- 
ring when the space between the 
earth’s surface and an antenna 
system is a multiple of the operat- 
ing wavelength. The US. patent 
number is 2,297,228, issued Septem- 
ber 29, 1942 (Holland). 


WPB Limits Consumption 
of High-Quality Mica 


A new policy for the conservation 
of high-quality mica has been estab- 
lished by the War Production Board, 
to be effective December 1. Under 
this, users are being notified that the 
WPB will undertake to provide only 
sufficient quantities of the better 
qualities of mica to maintain con- 
sumption at the monthly rate pre- 
vailing during the first nine months 
of 1943. 

Stockpiles of high-quality mita 
have been deteriorating since the 
first of the present year. Average 
consumption of good stained mica 
and of the better qualities, during 
the first eight months of the year, 
have totalled more than 50,000 Ib. 
in excess of ‘receipts. As a result, 
government stocks of the better 
quality micas used in capacitors are 
at a vanishing point. Industry 
Stocks are also reduced in practi- 
cally all cases and are at a minimum 
working inventory. 
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The new conservation policy has 
been formulated jointly by the 
Mica-Graphite Division and the 
Radio-Radar Division of WPB. The 
new plan will actually not limit 
mica-capacitor production, as there 
will be no restriction or allocation of 


the lower qualities of block and film 
mica. 


Encourage use of lower grades 


The results of the Bell Telephone- 
National Research Council capac- 
itor research project will be made 
available to capacitor manufac- 
turers to aid them in determining 
which of the various lower qualities 
they can use to best advantage. 
Stocks of the lower qualities have 
been building up rapidly during 
1943, the WPB reported, having 
risen from 370,000 pounds on Jan- 


uary 1, to 1,160,000 pounds last Au- 
gust 1. 


WPRB’s Service Manual 


A comprehensive practical man- 
ual on industrial salvage has just 
been published by the Technical 
Service Section, Industrial Salvage 
Branch, Salvage Division, War Pro- 
duction Board, and is now being 
distributed to industry. 

The new book, entitled “Salvage 
Manual for Industry,” contains 245 
pages of systematically organized 
and classified information and data 
—most of it of a “how-to-do-it” na- 
ture—on industrial salvage prac- 
tice in all its ramifications. Ma- 
terial is presented in 26 chapters, 
grouped into 6 major sections. 
There are 2 chapters on organizing 
and planning the salvage depart- 
ment; 3 on the administrative fac- 
tors; 12 on methods of handling 
(finding, identifying, segregating, 
collecting, reclaiming, storing, sell- 
ing, etc.) metal scrap; 3 on non- 
metallic waste; 7 case histories 
demonstrating exemplary practice; 
a 17-page compilation of practical 
hints for handling specific waste 
materials; and a 9-page index. 
Procurable through the Superin- 
tendent of Documents, Government 
Printing Office, Washington, D. C., 
at fifty cents a copy. 


NEMA Electronic Meeting 


The electronic section of the Na- 
tional Electrical Manufacturers As- 
sociation was scheduled to hold its 
Fall meeting at the Waldorf-Astoria 
Hotel, New York, N. Y., Wednesday, 
Oct. 27th, in connection with the 
annual convention of the parent 
association. H. J. Hoffman of West- 
inghouse Lamp is chairman of the 
electronic section of NEMA, and D. 
V. Edwards, of Electronics, Inc., is 
secretary. A program of routine 
section business was planned for 
the Oct. 27th meeting, with the 
election of officers for the coming 
year. 
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NEED RADIO PARTS? 


We carry large stocks of radio and 
electronic parts at all times. We 
distribute the products of all 
nationally-known manufacturers of 
radio and electronic equipment. 
Immediate shipment on anything 
in stock—no need to split orders. 
Naturally, items restricted by WPB 
are held for government sale only. 
FREE: catalogs, supplements and 
bargain flyers which we publish 
from time to time will be mailed 
to you without charge, on request. 
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ream skilled hands actually hold the out- 
come of the War in their balance! It 
takes skilled hands such as these to produce 
the unfailing precision in Atlas Sound 
Equipment . . . the Atlas Sound Equipment 
that is dispatching its tasks so reliably on all 
Invasion Fronts. This skill can be put to 
work on your orders. New designs as well 
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Motion Picture Engineers 
Discuss Electronic Subjects 


Two engineering achievements 
that are contributing toward mak- 
ing the American soldier the best- 
trained fighting man in the world 
were described in technical papers 
presented at the fifty-fourth semi- 
annual conference of the Society of 
Motion Picture Engineers in the 
Hollywood-Roosevelt Hotel in 
Hollywood, October 18 to 22nd. 

Both are motion picture sound 
recording equipments that are built 
for the road. Developed by engi- 
neers of the Radio Corp. of America, 
one is a completely self-contained 
and self-powered mobile unit 
mounted on a truck chassis—a 
fully-equipped recording studio on 
wheels, while the other, identified 
as the PM 45, can be packed into a 
truck and quickly set up on loca- 
tion. 

Basically the new lightweight 
double film system, which is identi- 
fied as the PM 45, consists of a two- 
channel mixer amplifier, the main 
amplifier cabinet which includes a 
voltage amplifier, compressor and 
high and low pass filters, and the 
recorder. Five easily mounted 
motors are available for the re- 
corder, permitting operation of the 
equipment from as many different 
sources of power including battery 
operation. 


Mobile recorder 


In the mobile unit, described in 
a paper by J. L. Fields, of RCA’s 
Hollywood engineering staff, all fa- 
cilities are compactly and conven- 
iently installed on either side of a 
center aisle running the length of 
the coach. Some idea of this ac- 
complishment may be gained when 
the facilities are enumerated; they 
include a recorder, motor genera- 
tor, B-voltage dynamotor, cable 
reels, amplifier equipment, power 
control panel, mixing panel, moni- 
tor speakers, storage batteries, and 
spare parts storage. 

New ideas in the science of 
sound which make it possible to 
“stretch” the acoustical dimensions 
of an orchestra shell and to sep- 
arate vocal solo or chorus and ac- 
companiment and modify and re- 
mix them as desired were described 
by M. Rettinger, of the Radio Corp. 
of America, John P. Livadary, of 
Columbia Pictures Corp., and Earl 
Mounce, of RKO Radio Pictures, Inc. 

Concrete hall quality in the re- 
cording of orchestras up to 50 
pieces has been achieved by the in- 
troduction of curved wall surfaces 
in sound stages of the Columbia 
Studios, according to their joint 
paper. Separate adjustment of 
vocal music and orchestra, accom- 
plished through the use of a sep- 
arate room or “vocal booth” for the 
soloist and the engineering of a 
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multi-channel scoring system, was 
described in the papers. 

Another development for the im- 
provement of motion picture sound, 
which also has resulted in savings of 
critical film and savings in produc- 
tion time, was discussed in a paper 
by A. C. Blaney, chief engineer of 
RCA’s Hollywood plant. His subject 
was the experience of the past four 
years in the direct positive push- 
pull method of recording. 

Urging careful planning for post- 
war television, Klaus Landsberg, 
director of television for radio sta- 
tion W6XYZ, stated: “Television, I 
believe, would encounter difficulties 
in moving to higher frequencies 
where multipath transmission be- 
comes a more serious. factor.” 
“Still,” he added, “television will 
require more room in the frequency 
spectrum and plans must be made 
to provide it.” 


G-E Surveys Stockholders 
on Postwar Radios 


As part of General Electric’s post- 
war planning, an illustrated ques- 
tionnaire asking the company’s 227,- 
000 stockholders what type of a 
radio receiver they would like to 
buy after the war has been mailed 
with the company’s third quarter 
dividend check. This survey asks 
what kind of a radio is now owned, 
if and when they plan to buy a new 
receiver, the style and type pre- 
ferred, and whether or not they 
know about or are interested in FM, 
frequency modulation. 


Automatic Burner Control 


In U. S. patent No. 2,327,690 to H. 
S. Ackerman, an automatic burner 
control is described. The heating 
cycle is initiated by a temperature- 
responsive eleemnt which starts the 
pilot light and opens the supply 
valve for the pilot light. The next 
step is the opening of the supply 
valve for the main burner; effected 
by an electronic tube and relay 
combination. A safety device is in- 
cluded in the grid circuit of the 
tube to stop fuel supply to the main 
burner if the pilot light should 
have failed to ignite or combustion 
stops. Fuel supply is also inter- 
rupted when the water level in the 
tank sinks below a certain level or 
when the pressure exceeds a cer- 
tain amount. 


How Intense Sound 
Waves Kill in War 


How intense sound waves kill 
men in the armed forces is told by 
Commander Bartholomew W. Ho- 
gan, Medical Corps, United States 
Navy, in a report to the Interna- 
tional College of Surgeons. 

This war has furnished the 
clinching evidence. The observed 
facts clear some long-standing 
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you want to know what makes 
a good radio component really 
GOOD. But the main thing is the 
actual test. Pick up a Clarostat 
volume control. See how smoothly 
it rotates. Check resistance value. 
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ly it maintains its original resist- 
ance value over months and years 
of steady use. Judge it for yourself. 
That’s all we ask. 
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Antennas Designed For 
Wartime Communications 


Premax is supplying Tubular Metal 
Antennas in many different designs and 
with many different types of Mount- 
ings. They are doing excellent service in 
the Armed Forces, insuring communica- 
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Send for sketches of Standard Designs 
- « » or details of special designs if 
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mysteries about death or injury of 
men whose bodies bear not a single 
external mark; they also reveal 
some new things. 

As interpreted by Howard Blakes- 
lee, Associated Press science editor, 
the deaths occur both in air and 
water, and of the two the water is 
the more deadly. In both cases the 
lethal blast is compression, which 
travels in a wave at the speed of 
sound, and which is in fact the 
sound the ears hear. 

In air this speed is about 1,180 
feet a second; in water 4,800 feet, 
more than four times faster. In air 
the thickness of the compression or 
sound wave is not well established. 
In water it is estimated at about 
five feet. 

Commander Hogan lists the 
main injuries thus far seen, by 
himself and by others physicians 
and officers. 


Annihilation from close-up 


One is annihilation. This occurs 
in air, when a person is within 
three to ten feet of a sufficiently 
violent explosion. The human body 
then, he says, may be completely 
disintegrated by the blast wave 
alone, and thus be destroyed with- 
out fragment or tracc. 

Another, in air, he or his as- 
sistants saw when the torpedo, or 
torpedoes, which destroyed the air- 
craft carrier Wasp last September 
in the South Pacific, sent a 
V-shaped explosion up one side of 
the ship, sixty feet to the top deck, 
and above. 

“Men standing in passageways 
near this area,” he reported, “were 
seen to grab their abdomen, dou- 
ble over and collapse in death.” 


Causes brain injury 


A third effect is brain injury. 
This happened apparently to some 
of the Marines at Guadalcanal who 
were in fox holes or running for 
cover when a bomb or shell hit 
close by, at times within 10 feet. 
The Marines were knocked down 
and were unconscious from a few 
minutes to 40 days. 

No external injuries were ap- 
parent, but the men became leth- 
argic, apathetic, dull, sometimes 
with impaired memories. 

When these men were treated at 
the Naval Hospital, Oakland, Cal., 
there was evidence of bleeding near 
the brain linings. And when the 
fluids which had gathered from 
this bleeding were removed, the 
men recovered. 

British officers told Commander 
Hogan of another disabling effect. 
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This was on men of a ship re- 
peatedly bombed. Some men in an 
area of the vessel away from the 
blast were found sitting around in 
an apathetic state. 


The apathy was so bad in some 
men that if they got into a particu- 
lar position they were unable to 
summon energy to change it. If 
one of them should trip or fall, he 
might drown in a few inches of oil 
or water, because he was too 
apathetic to get up. 


This shock wave is invisible, 
Commander Hogan says, but is 
what produces injury. Because of 
the five-foot estimated thickness of 
the wave, a man in water is en- 
tirely engulfed in it for a fraction 
of a thousandth of a second. 


After the Wasp had been aban- 
doned, Commander Hogan, himself 
in the water, describes some deaths 
he witnessed. 


“I saw a group of men swim- 
ming toward a destroyer,” he says. 
“A depth charge went off, the wa- 
ter blew high in the air and the 
surrounding water was churned and 
violently agitated. When it had 
quieted, there were very few bob- 
bing heads, and these were lifeless. 


“I felt this concussion wave. It 
was like some one grabbing you 
around the waist, holding you very 
tight and suddenly releasing you. 
It seemed to press your stomach to 
the backbone and suddenly re- 
lease it.” 

What happens inside the human 
body is becoming fairly clear. It 
is believed that the shock, or sound 
wave, does not pass around the 
body, but goes right on through. 

This speed through the body de- 
pends on the nature of the tissues 
and internal substances encoun- 
tered by the wave. 

In abdomen and lungs, where the 
sources of the sound wave deaths 
have been mostly confined, there 
are gas or air pockets. When the 
fast traveling wave hits one of 
these it is believed to shred off 
some of the lining of the surface 
which surrounds the air. 

The air compresses as it trans- 
mits the sound wave, and then ex- 
pands violently in recoil. This ex- 
pansion is believed to drive holes, 
or perforations, in the already 
weakened lining. 

In water the danger area varies 
from 100 to 150 feet, in air it is 
much shorter. At 100 feet the pres- 
sure wave from 1,500 pounds of 
T. N. T. is not lethal. 

Nevertheless, the sound wave it- 
self is one of the dangers, Com- 
mander Hogan says. 
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